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Dear Friends and Colleagues: 
ROGER P. STEWART 
DIRECTOR 
1900 • 91h AVE 
TAMPA, FLORIDA 33605 
TELEPHONE (813) 272·5960 
December 23, 1988 
We are pleased to present our 1986-1987 Water Quality 
Report. We hope this document will be helpful in your 
activities as they pertain to water quality in Hillsborough 
County and Tampa Bay. We request that your research and 
other applications of this information be made available to 
the Environmental Protection Commission to help broaden our 
base of information. 
Enclosed with the 1986-1987 Water Quality Report is a 
questionnaire. After you have reviewed this document, 
please take a few minutes to complete the questionnaire and 
return it to us. As we intend to review the use and format 
of the Water Quality Report, your views will be most 
helpful. 
Sincerely, 
Richard Boler 
Environmental Supervisor 
Questionnaire for the 1986-1987 water Quality Report 
Name: 
Affiliation: 
Address/Phone: 
1. On a scale from 1 (poorest) to 5 (best), please rate the 
following aspects of the report and make any additional 
comments in the space to the right. 
Rating Attribute comments 
Accuracy 
Usefulness 
Organization 
Figures 
Graphics 
Tables 
Readability 
Scope 
Other 
2. What is your reason for acquiring this report; how 
you use it; how well does it meet your needs? 
3. Please make any additional comments that you feel 
improve future Water Quality Reports or could help to 
this information more useful or accessible. 
Return questionnaire to: Richard Boler 
will 
could 
make 
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CHAPTER 1 
WATER QUALITY INTRODUCTION 
The Hillsborough County Environmental Protection Act charges 
the Environmental Protection commission with the function of 
establishing, operating and maintaining a continuous program 
for monitoring water pollution. A county-wide water quality 
surveillance network has been designed to enable the staff 
to determine compliance with the Act and to determine 
whether the level of water pollution is increasing or 
decreasing throughout the county. 
Publication and dissemination of information to the 
concerning water pollution is also a function 
Environmental Protection commission of Hillsborough 
as specified in the Act. 
public 
of the 
County 
Salt water sampling has been conducted routinely by the 
Environmental Protection commission of Hillsborough County 
in Tampa Bay since 1972, when only mid-depth samples were 
collected. Starting in 1975, samples for selected 
parameters have been collected at surface, mid-depth, and 
bottom. Fresh waters have been sampled routinely since 
1973. 
These data, obtained during 1972-1987 may provide useful 
background for eventual development, revision _ and 
enforcement of regulations, standard effluent limitation 
plans, or programs established under the Federal Water 
Pollution Control Act of 1972. 
Effective planning requires an adequate water quality data 
base. This report provides a first approach to that primary 
objective. Data have been transmitted monthly to the State 
of Florida and to Federal Storet water quality systems for 
inclusion in data banks available to all agencies and the 
general public. 
We encourage the use of these data for research, and we hope 
that the results will be transmitted to the Environmental 
Protection Commission. 
Table 1-1 summarizes the sampling effort 
Environmental Protection commission since 1972 . 
complete discussion of the agency's sampling program 
results obtained in 1986 and 1987 is presented in 
11, stations and Statistics. 
1 
of the 
A more 
and the 
Chapter 
Year 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
Table 1-1 
SAMPLING SUMMARY 
1972-1987 
stations 
(Total) 
50 
70 
73 
73 
86 
87 
76 
78 
78 
80 
81 
81 
81 
81 
81 
81 
2 
Parameters 
(Max. ) 
42 
21 
38 
42 
37 
34 
39 
53 
55 
63 
56 
56 
58 
58 
55 
56 
Analyses 
(Total) 
13,000 
12,500 
20,900 
29,431 
33,172 
25,421 
29,698 
32,739 
34,131 
34,318 
30,674 
31,863 
31,121 
31,209 
32,658 
33,040 
CHAPTER 2 
SOURCES OF POLLUTIONS 
General 
Pollutants may enter surface waters from a point source or a 
non-point source. A point source refers to a specfic 
location or generator which discharges pollutants through a 
controlled structure. The two primary categories of point 
sources of water pollution are domestic wastewater treatment 
plants and industrial wastewater treatment plants. A 
non-point source is usually storm water runoff which flows 
over the land and washes whatever is on the land into a body 
of water. 
Domestic wastewater Treatment and Disposal Systems 
Domestic wastewater, or sewage, is the single largest volume 
source of wastewater in Hillsborough County. Sewage is 
generated in homes, commercial establishments, industries and 
virtually any endeavor in which people are involved. Many 
times these same industries and activities contribute other 
by-products to the waste stream which require pretreatment. 
Sewage treatment plants uti~ ize natural biological 
processes. These processes are 'accelerated, usually by 
supplying additional oxygen (air) to the organisms which 
feed on the components of sewage. The effluent may then be 
treated further by alum addition, filtering, denitrification 
or a combination of these processes. Finally, the effluent 
is disinfected prior to reuse or disposal in land 
application systems or surface water discharge. 
Standards are set by the Florida Department of Environmental 
Regulation for sewage treatment plant effluent. Maximum 
effluent standards have been established for biochemical 
oxygen demand (BOD), total suspended solids (TSS), bacteria, 
nitrogen, pH, and for surface water discharge, phosphorus. 
These maximum limits vary depending on the type of disposal 
used and on the extent of public access to the system. 
Duties of the Water Engineering section of the Environmental 
Protection commission include permitting and monitoring of 
domestic wastewater treatment plants. The permitting staff 
is responsible for reviewing plans and applications for 
permits to insure that the plants can treat sewage to the 
required standards. Each plant is required to have a valid 
3 
Department of Environmental Regulation permit to construct, 
modify or operate a potential pollution source. The 
Environmental Protection Commission i~ an approved local 
chapter and is delegated responsibility to review the 
applications and plans for wastewater treatment facilities 
in Hillsborough County. Each plant must be constructed and 
operated according to guidelines set forth in Chapters 17-3, 
17-4, 17-6, 17-16 and 17-19 of the Florida Administrative 
Code. 
The Compliance staff is responsible for monitoring domestic 
wastewater treatment plant operations. staff conducts 
routine inspections and sampling of Hillsborough County 
plants. Plants of less than 0.1 million gallons per day 
(mgd) flow are inspected and their effluent sampled and 
analyzed semiannually. Plants of 0.1 mgd or greater flow 
are inspected and sampled quarterly. These are minimum 
frequencies and many sewage treatment plants are inspected 
more often as needed. 
In addition to monitoring performed by the Environmental 
Protection Commission, persons or organizations responsible 
for each wastewater treatment plant must submit a monthly 
operating report which lists all parameters tested and the 
dates of those tests. At each plant a log book is kept in 
which the state certified operator keeps track of normal 
maintenance and sampling as well as any abnormal events or 
plant upsets. 
As of December 1987 there are 246 active domestic wastewater 
treatment plants in Hillsborough County (Table 2-1). Also 
listed is design capacity, type of process and type of 
effluent disposal/reuse for each plant. 
Table 2-1 
DOMESTIC WASTEWATER TREATMENT PLANTS IN HILLSBOROUGH COUNTY Dec. 1987 
DESIGN * * SITE NAME STATUS/OWNER LOCATION CITY/PLACE SEC TWN RNG (TGD) PIT DIT 
:============================================================================================================================ 
A & A MHP Active P Clay Pit Rd Mango 4 29 20 5.00 EA PP 
Alafia Mobile Home Park Active P S Riverview Dr & 78th St Riverview 23 30 19 30.00 EA PP 
Alafia Mobile Plaza Active P US 41 South Gibsonton 35 30 19 22.00 EA PP 
Alafia River Campers Resort Active P 9812 Gibsonton Dr Riverview 19 30 20 20 . 00 EA PP 
Alafia River SID Constr P Gibsonton Dr & Hagadorn Rd Gibsonton 19 30 20 99.00 EA PP 
Amax Big Four Mine Active P Brewster Private Rd Bradley 25 31 22 5.00 EA IU 
Apollo Beach SID Active U Golf & Sea and Fairway Blvd Apo II 0 Beach 21 31 19 1000.00 EA SI 
Ashley Oaks Active P NW Riverview Dr & Krycul Rd Riverview 17 30 20 43.00 EA SI 
Bahia Beach Active P 3 Miles W of Ruskin Bahia Beach 2 32 18 100.00 EA PP 
Bayhill Villages MHP Active P CR 579 N of Skewlee Rd Thonotosassa 15 28 20 25.00 RBC PP 
Bayport Colony Active U Trotten Court TallllB 17 28 17 421 . 00 CS SI 
Bearss Park Active P 1015 W Bearss Av TallllB 35 27 18 15 . 00 EA PP 
Bearss Plaza Shopping Center Active P Bearss & Florida Av TallllB 36 27 18 8.00 EA PP 
Bellamy Road Active P Bellamy Rd N of Eaglebrook TallllB 36 27 17 95.00 EA PP 
Bloomingdale Hills Active P 1 Mi S Bloomingdale & Providence Brandon 8 30 20 99.00 EA SI 
Bloomingdale Interim Active U S of Bloomingdale Rd Brandon 18 30 21 1000.00 EA SI 
Bloomingdale Plaza Constr P SE John Moore & Bloomingdale Brandon 11 30 20 15.00 AWT SI 
Bloomingdale Shopping Ctr Intrm Active P SW Corner of Bloomingdale Brandon 11 30 20 49.00 C PP 
Bloomingdale Villas SID Active C N side of Bloomingdale Ave Brandon 2 30 20 20.00 EA PP 
Bower Tract IWWTP Constr P S of Old Memorial Hwy TallllB 28 28 17 90.00 EA SW 
Boyette Springs Active P S Boyette Sprgs, W Bell Shoal Riverview 26 30 20 163.00 EA PP 
Branch Ranch Restaurant Active P Thonotosassa & Forbes Rd Plant City 23 28 21 13.00 EA PP 
Brandon Airport Active P E of Oak Dr Brandon 4 30 20 51.50 EA SI 
Brandon Brook Phase 1 Active P S side Washington Rd Valrico 24 29 20 48.00 EA PP 
Brandon Center South Active P E Providence & S Lumsden Rd Brandon 33 29 20 25.00 EA PP 
Brandon Cove Apartments Constr P N Buffalo Av S Six Mile Crk Brandon 6 29 20 40.00 EA PP 
Brandon TP Active P 113 S Mt Carmel Rd Brandon 26 29 20 15.00 EA PP 
Brandon Valrico Hills Estates Active P Valrico Rd . 5 Mi S SR 60 Brandon 30 29 21 100.00 AS PP 
Breman Apartments Constr P 2010 148th Ave Lutz 31 27 19 7.00 EA PP 
Brentwood Hills Constr P Lumsden Ave W of Valrico Brandon 25 29 20 16.00 EA PP 
Briarwood MHP Active P 4002 Smith Ryals Rd l Plant City 14 29 22 35.00 EA PP 
Brookside Manor Active P Bell Shoal Rd & Rosemead St Brandon 11 30 20 60.00 EA PP 
Buckhorn Elem School Active B Durant Rd near Miller Valrico 31 29 21 15.00 EA PP 
Buckhorn Interim Active P E Sablewood & Green Valley Brandon 5 30 21 80.00 EA PP 
Bullfrog Creek MHP Active P E Bay Rd N of Symmes Rd Gibsonton 30 30 20 20.00 EA PP 
Bus Service Terminal Active B S Harney Rd, W Williams Rd Thonotosassa 19 28 20 10.00 EA PP 
Camelot MHP Active P Taylor Rd & SR 580 Thonotosassa 15 28 20 22.00 EA PP 
Call1> Lemora RVP Active P Dead River Rd 6.6 Mi SW Zephyr Zephyrhi lls 18 27 21 25.00 EA PP 
Carmel Plaza Constr P SR 60 & Mt Carmel Rd Brandon 25 29 20 4.30 EA PP 
Carousel Village MHP Active P Faulkenburg Rd TallllB 31 28 20 7.00 EA PP 
Carrollwood Care Center Active P Hutchinson Rd TSIJll8 31 27 18 15.00 EA PP 
Cast Crete Corp Active P SR 579 1 Mi N of 1-4 TallllB 28 28 20 5.00 EA IU 
Cedarkirk Call1> Active P N of Lithia Rd W of Hwy 39 Lithia 14 30 21 7.50 EA PP 
Central Phosphates Active P .5 Miles E of SR 39 Plant City 6 27 22 15.00 EA IU 
Chaparral MHP Active P Hwy 301 N, N of 1-75 Riverview 6 30 20 10.00 EA PP 
Chapman Woods Active P Corner Chapman & US 41 TallllB 25 27 18 60.00 EA PP 
Charleston Landings Active U Lumsden Rd W of Providence Brandon 29 29 20 80 . 00 EA PP 
Charlie'S MHP Active P 500 E Main Thonotosassa 10 28 20 15.00 EA PP 
Chatteau Forrest MHP Active P 604 N. Kingway Rd Seffner 35 28 20 20.00 EA PP 
Chloride Active P Sagasta & Raleigh St TallllB 33 29 19 7. 00 EA PP 
Chula Vista MH SID Active P Gulf City Rd Ruskin 13 32 18 25.00 EA PP 
Citrus Hills RV Park Active P SR 60 1 Mi Turkey Creek RD Valrico 26 29 21 17.00 EA PP 
Citrus Park Elem School Active B 1W Corner Gunn Hwy & Spivey RD Citrus Park 18 28 17 7.50 EA PP 
Cocowest Interim Constr P 9351 Memorial Hwy TallllB 34 28 17 21.00 EA SI 
Colony Crossing Shopping Cente Constr P SE Elliot Drive & Lella Ave TallllB 34 28 17 14.50 EA PP 
Copperfield Interim Active U Hanley Rd E Wilsky Blvd TallllB 24 28 17 85.00 EA PP 
Cork Elementary School Active B Cork Rd Plant City 14 28 21 10.00 EA PP 
Country Aire MHP Active P Clay Pit Rd Brandon 4 29 20 15.00 EA PP 
Country Haven On Bullfrog Creek Active P Richmond St Gibsonton 25 30 19 15.00 EA PP 
Country Meadows-Golden Lakes WWTP Active P Allen Rd Plant City 16 28 22 140.00 CS SI 
Country Oaks Plaza Active P NE Corner Hillsboro & Sawyer TallllB 36 28 17 15.00 EA OF 
Country Road Park Active P 6025 Browder Rd TallllB 6 28 18 12.00 EA PP 
Countryside Plaza Active P 7611 E. Causeway Blvd TallllB 35 29 17 3.30 EA PP 
Countryway Interim Active C Waters Ave N of Hills Ave TallllB 21 28 17 125.00 EA SI County Line Park Active P SE Cor Hillsboro & Race Track Tall1>a 19 28 17 28.40 EA PP 
Crawfords 3 B's MHP Active P Holloway Rd & East Turkey Rd Plant City 13 29 22 5.00 EA PP Crenshaw Lake Rd MH Court Active P .3 Mi W Hwy 41 Crenshaw Rd Lutz 24 27 18 5.00 EA PP 
Cristina Interim WW Active P W. Balm Rd S Boyette Rd Riverview 21 30 20 45.00 EA PP 
Criterion Bloomingdale Interim Active P Culbreath Rd Bloomingdale 18 30 21 500.00 EA PP 
5 
Table 2-1 (Continued) 
DOMESTIC WASTEWATER TREATMENT PLANTS IN HILLSBOROUGH COUNTY Dec. 1987 
DESIGN * * 
SITE NAME STATUS/OWNER LOCATION CITY/PLACE SEC TWN RNG (TGD) PIT D/T 
============================================================================================================================= 
Crofts MHP Active P Wallace Rd & SR 60 Turkey Creek 24 29 21 17.00 EA PP 
Cypress Meadows Constr P W Dale Mabry & N Gaither High Tarrpa 28 27 18 90.00 EA PP 
Cypress Tree Interim Constr P W of Wilsky Blvd. Tarrpa 23 28 17 19.00 EA PP 
Dale Mabry Active U Dellwood Rd Tarrpa 8 28 18 5000.00 00 SW 
Davpam MHP Active P Williams & Buffalo Av Mango 4 29 20 99.00 EA PP 
Days Inn of America Active P 6010 SR 579 N Seffner 33 28 20 25.00 EA PP 
Double Branch MH Court Active P Old Memorial Hwy Tarrpa 19 28 17 4.00 EA PP 
Dover Elem School Active B Nelson & Downing St Dover 4 29 21 8.10 EA PP 
Eagles, The Active P Patterson Rd N of Oldsmar 30 27 17 150.00 EA PP 
East Bay High Sch & Eisenhower Active B W of US 301 on Big Bend Rd Tarrpa 12 31 19 50.00 EA PP 
East Brandon Estates Active U 300 Miller Rd N SR 6 Valrico 19 29 21 60.00 CS PP 
Eastfield Slopes Active P N of Harney Rd & E of Wil Tarrpa 17 28 20 30.00 EA PP 
Eastside Water Co USA Utilities Active P Orient Rd & 1·4 Tarrpa 2 29 19 250.00 AS SW 
EastwoOd Estates Active P Ohio St & US 41 Gibsonton 35 30 19 20.00 EA PP 
Falkenburg Rd Active U Faulkenburg Rd 1 Mi N SR 60 Tarrpa 18 28 20 1000.00 EA SI/IU 
Farmington SID Active P Lake Grace Dr & Gunn Hwy Tarrpa 34 27 17 50.00 EA PP 
Fawn Ridge Active P Sheldon Rd S of Mobley Tarrpa 9 28 17 200.00 EA PP 
Featherock Active P 2200 E SR 60 Brandon 19 29 21 80.00 EA PP 
Florida Cities Active P Orange Grove Dr & McFarland Rd Tarrpa 16 28 18 453.00 AS SW 
Florida Light & Life Camp Active P Deeson Rd Lakeland 24 27 22 30.00 EA SI 
Florida Speedway Active P Burts Rd Gibsonton 10 30 19 7.00 EA PP 
GAF Corporation Active P 5138 Madison Av Tarrpa 3 30 19 3.00 EA PP 
Gardinier Active P 41 & Riverview Dr Tarrpa 5 30 19 12.50 EA IU 
Gibsonton Elem School Active B Gibsonton Rd Gibsonton 25 30 19 7.00 EA PP 
Grandview MHP Active P SR 579 & Clay P Tampa 4 29 20 20.00 EA PP 
Greater Tampa Showmans Assoc. Inactive P 6500 Chelsea Tampa 19 30 19 4.00 EA PP 
Green Acres Campground Active P US 92 W of Mcintosh Rd Plant City 25 28 20 45.00 EA PP 
Green Acres Travel Resort Active P S of 1·4 4630 Mcintosh .Rd Dover 30 28 21 30.00 EA PP 
Groves North Active U Parsons & 574 Brandon 21 29 20 215.00 EA PP 
Happy Traveler RVP Active P E Fowler & Walker Tampa 8 28 20 25.00 EA PP 
Harmony Ranch Active P 888 Main St Thonotosassa 9 28 20 20.00 EA PP 
Hawaiian Isles MHP Active P Cockroach Bay Rd Ruskin 22 32 18 99.00 EA PP 
Heather Lakes Development WWTP Constr C Lumsden Rd & Providence Rd Brandon 33 29 20 99.90 AWT SW 
Heatherwood Townhomes Constr P Pennington Rd Tarrpa 32 27 18 10.00 EA OF 
Hickory Lake Interim Constr P John Moore Rd Brandon 34 29 20 60.00 EA PP 
Hidden River Travel Resort Active P McMullen Rd Riverview 15 30 20 30.00 EA PP 
Hide-A-Way Campground Active P 2206 Chaney Dr Ruskin 24 32 19 30.00 EA PP 
Highland Ridge Interim Active P Bryan Rd Brandon 2 30 20 50.00 EA PP 
Highlands, The Active P Hilltop Rd, N of SR 60 Brandon 21 29 20 20.00 EA PP 
Hillsborough Correctional Inst Active S SR 672 1 Mi E of US 301 Balm 20 31 20 60.00 EA SI 
Hillsborough County Rest Area Active S 1-75 N 5 Mi N Manatee & Hills. Ruskin 20 32 19 20.00 EA PP 
Hillsborough River State Park Active S US 301 10 Mi North Fletcher Ave Zephyrhills 8 27 21 15.00 EA PP Hillsborough River State Park Active S US 301 10 Mi North Fletcher Ave Zephyrhills 8 27 21 20.00 EA PP 
Hitching Post Restaurant Active P South side of Main St Thonotosassa 10 28 20 7.50 EA PP Holiday Palms RVP Active P US 41 & 19th Av Ruskin 5 31 19 10.00 EA PP Hookers Point Active M 2700 Maritime Point Tarrpa 31 29 19 60000.00 AWT SW IMC Lonesome Mine Active P SR 39 & SR 674 Bradley 32 31 22 15.00 EA PP Keystone Crossing Active P S Mobley Rd at Race Track Tarrpa 4 28 17 50.00 EA PP King Richards Court MHP Active P Big Bend Rd & US 301 Riverview 7 31 20 25.00 EA PP Kingsway Oaks Active P Kingsway & Wheeler Rd Seffner 11 29 20 25.00 EA PP Knights Elem School Active B Campbell at Knights Rd Knights Stat 1 28 21 15.00 EA PP K-Mart Shopping Plaza Active P US Hwy 41 & 19th Av N E Ruskin 32 31 19 10.00 EA PP Lakemont Hills Active C SE of Windhurst & Kingsway Brandon 14 29 20 99.90 EA PP Lakeshore Villas Active P 15401 Lakeshore Villas Dr Tarrpa 36 27 18 75.00 EA PP Lamplighter MHP Active P 8415 E Fowler Av Tarrpa 13 28 19 96.00 EA PP Little Manatee Campground Active P 201 Stephens Rd Ruskin 19 32 19 10.00 EA PP Little Manatee Isles MHP Active P Gulf City Rd Ruskin 11 32 18 30.00 EA PP Little Manatee River MHP Active P US 301 3 Mi S of River Sun City Cen 25 32 19 40.00 EA PP Little Tadpole MHP Active P Symmes Rd Gibsonton 25 30 19 10.00 EA PP Livingston MHP Active P 15812 Livingston Ave Tarrpa 31 27 19 10.00 EA PP Lowes Nursing Home Active P Mcintosh Rd Thonotosassa 18 28 21 17.00 EA PP Lutz Elem School Active B 202 5th Av Lutz 12 27 18 12.40 EA PP MacDill Air Force Base Active F S end of Tarrpa Peninsula Tarrpa 35 30 18 1200.00 AS SI Madison Lake Estates Active P Madison Estates Ln Gibsonton 2 30 19 32.00 EA PP Magno l i a Hill Active P Joe Mcintosh Rd Plant City 8 28 22 30.00 EA PP Manatee RVP Active P .8 Mi N Manatee Line E / US 41 Ruskin 30 32 18 35.00 EA PP Mango Elem School Active B SR 574 near SR 579 Mango 3 29 20 8.60 EA PP McDonald Elem School Active B Taylor- Pruitt Tarrpa 27 28 20 15.00 EA PP Meadowbrook Village MHP Active P Sheldon Rd N of Channel Tarrpa 22 28 17 30.00 EA PP 
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Table 2-1 (Continued) 
DOMESTIC WASTEWATER TREATMENT PLANTS IN HILLSBOROUGH COUNTY Dec. 1987 
DESIGN * * SITE NAME STATUS/Q\,/NER LOCATION CITY/PLACE SEC TWN RNG (TGD) PIT D/T 
============================================================================================================================= 
Moorings of Manatee Active P Universal Dr 1 Mi E US 41 Ruskin 19 32 19 60.00 EA PP 
Mt Taho Village East Active P Hwy 60 Valrico 29 29 21 45.00 EA PP 
Mulrennan Groves SID Active P Mulrennon Rd & Lumsden Ave Brandon 32 29 21 50.00 EA PP 
Neptune MV Active P Neptune & Gulf City Rd Ruskin 13 32 18 26.50 EA PP 
Nistal TP Active P US 41 & Symms Rd Gibsonton 26 30 19 16.00 EA PP 
Nitram Active P 5321 Hartford St TalJ1>B 34 29 19 3.00 EA PP 
NorthLake Square Constr P N Dale Mabry & Mapledale Blvd TalJ1>B 27 27 18 27.00 EA SI 
Northwest Elementary School Active B 16440 Hutchinson Rd TalJ1>B 30 27 18 17.00 EA PP 
Oakdale Constr P 1/4 E Bell Shoals 1.7 S Blooming Brandon 13 30 20 43.00 EA PP 
Oakhill MV Active P SR 60 2 Mi E Brandon 19 29 21 36.00 EA PP 
Oakside MHP Active P US 301 S Riverview 20 30 20 12.00 EA PP 
Oakview Estates SID Active P Clemmons & Jim Johnson Rd Coronet 11 29 22 70.00 CS PP 
Paradise Village MHP (Two Plants) Active P Clewis Rd N of Buffalo TalJ1>B 6 29 20 117.00 EA PP 
Parsons Run Active P Parsons Av, S SR 60 Brandon 26 29 20 30.00 EA PP 
Pebble Creek Village Active P SR 581 10 Mi NE of TBIJ1>B TalJ1>B 7 27 20 540.00 EA SW 
Pine Oaks MHP Active P Joe Mcintosh Loop Rd Plant City 9 27 22 20.00 EA PP 
Pinecrest School Active B SR 39 & Litha·Pinecrest Rd Pinecrest 30 30 22 12.00 EA PP 
Plant City, City of Active M Victoria & Alex Plant City 30 28 22 8000.00 AS SW 
Plantation Interim Active C NE Linebaugh & Nixon Rd TalJ1>B 17 28 18 99.00 EA PP 
Plantation Oaks MHP Active P 700 N Kingsway Av Seffner 35 28 20 11.20 EA PP 
Presidential Manor Active U Clay Pit Rd & Lakewood Mango 4 29 20 96.00 EA PP 
Prevatt MHP Active P 11416 US Hwy 92 Seffner 33 28 20 5.00 EA PP 
Progress Village Active U 5916 78th St TalJ1>B 12 30 19 750.00 CS SI 
Providence Baptist Church Active P 5416 Providence Rd Riverview 4 30 20 7.50 EA PP 
Providence Lakes Phase II Constr C Providence Rd, S Lumsden Rd TalJ1>B 33 30 20 100.00 EA SW 
Providence Lakes SID Active C Providence Rd & Lumsden Ave TalJ1>B 4 30 20 99.00 EA SW 
Rainbow Rock MHP Active P 4302 Hwy 92 W Plant City 25 28 21 12.00 EA PP 
Ray Mar MHP Active P 12721 Lynn Rd TalJ1>B 7 28 18 6.20 EA PP 
Red Roof Inn Active P N.W. Corner 1·75 & SR 60 TalJ1>B 20 29 20 17.00 EA DF 
Reflections Apartments Active P SHills Av E Kelly Rd TalJ1>B 1 29 17 50.00 EA PP 
Regency Square Mall at Brandon Active U N SR 60 & E 1·75 Brandon 20 29 20 97.00 EA PP 
Rice Creek Utility Company Active P 10410 US 301 S Riverview 29 30 20 300.00 EA PP 
Rich Pro Ventures Constr P Providence Rd TalJ1>B 28 29 20 88.90 EA PP 
Ringhaver Equipment Company Active P 1219 N Hwy 301 TBIJ1>B 13 29 19 10.00 EA PP 
River Breeze Estates Active P 1710 7th St SW Ruskin 18 32 19 25.00 EA PP 
River Oaks Active C NE Cor of Sheldon Rd & Waters TalJ1>B 23 28 17 10000.00 AWT SW 
Riverbay Plaza Active P NE Cor of Unc Tom Rd & US 30 Riverview 20 30 20 15.00 EA PP 
Riverglen Constr P Boyette Rd. & McMullen Booth Brandon 22 30 22 80.00 EA PP 
Riverhaven MHP Active P W Shell Point Rd Ruskin 12 32 18 9.00 EA PP 
Riverlawn TP Active P Stoner Rd Riverview 16 30 20 5.00 EA PP 
Riverview Elem School Active B Hannaway Rd & US 301 TBIJ1>B 17 30 20 10.50 EA PP 
Riverview Oaks Shopping Center Active P US 301 & Gibsonton Dr Gibsonton 20 30 20 20.00 EA PP 
Riverview Shopping Center Active P 7415 US Highway 301 Riverview 17 30 20 10.00 EA PP 
Riverwalk MHP Active P 8518 Gibsonton Dr Gibsonton 24 30 19 35.00 EA PP 
Riverwood Apartments Active P College Av Ruskin 7 32 19 15.00 EA PP 
Robinson's Orange Park Active P US 92 .25 Hi W of Plant City Plant City 26 28 21 11.40 EA PP 
Ruskin Elem School Active B Hwy 41 & College Ave Ruskin 8 32 19 13.00 EA PP 
Ruskin Migrant Community Health Active P 14th Av & 30th St Southeast Ruskin 10 32 19 7.50 EA PP 
Ruskin Tomato Growers Active P US Hwy 41 Ruskin 28 31 19 6.50 EA PP 
Seaboard Utilities Corp Active P SR 676 & 78 St Clair Mel City TalJ1>B 25 29 19 820.00 AS SI 
Seabreeze Restaurant Active P 3409 22nd St Causeway TalJ1>B 33 29 19 5.00 EA DF 
Seffner Juvenile Home Active U 1 Mi W of SR 579 Seffner 21 28 20 6.00 EA PP 
Shady Shores MHP Active P Honeywell Rd off Symmes Rd Gibsonton 25 30 19 12.00 EA PP 
Sheldon Rd Maintenance Yard Active U Sheldon Rd S Linebaugh TalJ1>B 23 28 17 99.00 EA PP 
Sherwood Forest Active P US 301 & Bloomingdale Av Brandon 6 30 20 23.00 C PP 
Silver Dollar Ranch & Trap Club Active P W Side of Patterson Rd TalJ1>B 19 27 17 35.00 EA PP 
So. Hillsborough Co. Regional Active U NW Cor of I· 75/SR 674 Ruskin 10 32 19 3000.00 00 SI 
Southern Aire RVP Active P SR 579 S of Florence Rd Thonotosassa 10 28 20 45.00 EA PP 
Southern Pines MHP Active P 4001 State Rd 60 Valrico 30 29 21 4.50 EA PP 
So. Fl. Water Hngt District Active S 7601 US Hwy 301 N TalJ1>B 25 28 19 3.00 EA SI 
Spanish Main Travel Resort Active P US 301 Between Ohio & Florence Thonotosassa 9 28 20 35.00 EA PP 
Speer MHP Active P 1902 N Forbes Rd Plant City 22 28 21 20.00 EA PP 
Spencers HHP Active P 4712 El Camino Blanka Dr TBIJ1>B 28 29 19 3.50 EA PP 
Springhead Elem School Active B Nesmith & Sparkman Plant City 12 29 22 5.80 EA PP 
Star li te MHP Active P St Rd 60 Brandon 22 29 21 25.00 EA SI 
Sterling Ranch Constr P S Lumsden Rd W Providence Rd Brandon 32 29 20 230.00 EA SW Strawberry Squares Active P Beaucalll> Rd Plant City 26 28 21 27. 00 EA PP 
Summerfield Interim Active U N of Big Bend Rd E 301 TalJ1>B 8 31 20 99.00 EA SI Summerfield Subregional Phase Active U N Big Bend Extension TalJ1>B 9 31 20 750.00 EA SI 
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Table 2-1 (Continued) 
DOMESTIC ~ASTE~ATER TREATMENT PLANTS IN HILLSBOROUGH COUNTY Dec. 1987 
DESIGN * * 
SITE NAME STATUS/O'WNER LOCATION CITY/PLACE SEC T~N RNG (TGO) PIT D/T 
==============================================================================~============================================== 
Sun City Mobile Home & RV Park Active P SR 674-6 Mi E Ruskin 8 32 20 8.30 EA PP 
Sunrise MHP Active P 1 Mi South of Lutz East US 41 Lutz 14 27 18 25.00 EA PP 
Sunset Plaza Shopping Center Active P US 41 & Sunset Lane Lutz 13 27 18 50.00 EA PP 
Sweetwater Landings Active P Memorial Hwy N of Hill Ta~ 35 28 17 15.00 EA OF 
T J Frayne ~arehouse Active P S~ Linebaugh & Henderson Rd Ta~ 24 28 17 3.50 EA IU 
Ta~ Bay Downs Active P Race Track Rd Oldsmar 18 28 17 12.00 EA PP 
Ta~ East KOA Active P US 92 & Macintosh Rd Plant City 30 28 21 15.00 EA PP 
Ta~ Electric Big Bend Station Active P Big Bend Rd & Hwy 41 Ruskin 32 29 19 4.50 EA PP 
Ta~ Electric Gannon #1 Active P Port Sutton Rd & Hwy 4 Tal'l1'a 32 29 19 10.00 EA PP 
Ta~ Electric Gannon #2 Active P Port Sutton Rd Tal'l1'a 32 29 19 5.00 EA PP 
Ta~ Livestock Distributors Active P 12601 S US 41 Ta~ 2 31 19 6.00 EA PP 
Ta~ Surburan Interim Active U 7020 ~ Hillsborough Ave Ta~ 1 29 17 750.00 CS SI 
Thonotosassa Elem School Active B Skew Lee & SR 579 Thonotosassa 9 28 20 11.00 EA PP 
Town & Country MHP Active P 1221 N Valrico Rd Valrico 18 29 21 12.00 EA PP 
Trak Microwave Corp Active P 4726 Eisenhower Blvd Ta~ 6 29 18 5.00 EA PP 
Trappnell Elem School Active B Trapnell Rd near Healthcoe Plant City 18 29 22 8.60 EA PP 
Tri County Business Park Active U N Race Track Rd ~E Nine Eagle Tal'l1'a 7 28 17 27.00 EA PP 
Turkey Creek High School & Robins Active B .5 Mi N of SR 60 Plant City 23 29 21 21.00 EA PP 
Twin Oaks Plaza Active P US 41 N Bulfg Cor Gibsonton 26 30 19 10.00 EA PP 
University Apts Active P 4314 E Fletcher Av Ta~ 4 28 19 15.00 EA PP 
University East Shopping Ctr Active P Fowler Av & ~illiams Rd Ta~ 17 28 20 20.00 EA PP 
Valrico Hills MHP Active P SR 60, E of Brandon Valrico 21 29 21 8. 50 EA PP 
Valrico Station Active P St Rd 60 Valrico 29 29 21 30.00 EA PP 
Valrico Vista Active P E Valrico Rd N ~ashington Valrico 19 29 21 24.00 EA PP 
Van Dyke Resource Venture Active U 2 Mi ~ of Dale Mabry Ta~ 8 27 18 1500.00 DO SI 
Villa Maria Mobile Estates Active P ~ Shell Pt Rd Ruskin 12 32 18 12.00 EA PP 
Village Green MHP Active P US Hwy 92 E Plant City 24 28 22 40.00 EA PP 
Village of Cypress Creek Constr P South of 19th Ave Ruskin 15 19 32 99.00 EA SI 
Village ~oods Constr P S Lowell Rd Ta~a 8 28 18 15.00 EA SI 
Villages of Riverview Constr P E of 1-75 & N Alsobrook Rd Riverview 7 30 20 99.00 EA PP 
~al Mart Shopping Center Active P SR 574, E of St 579 Mango 3 29 20 20.00 EA PP 
~i lma Southeast Active P W Twin Branch Acres Rd Tal'l1'a 17 28 17 150.00 EA SI Wimauma Elem School Active B 5th & Hickman St Wimauma 10 32 20 9.40 EA PP Windemere Active P Hanna Rd & Sparlin Rd Lutz 18 27 19 260.00 EA PP Windward Knoll MHP Act ive P Thonotosassa & Plant City Rd Thonotosassa 13 28 20 26.00 EA PP Windward Oaks MHP Active P 315 N Wilder Rd Plant City 22 28 22 10.00 EA PP Woodland Corporate Center Constr P SW Cor Waters & Manhattan Ta~ 29 28 18 99.00 EA SI Woodland Estates MHP Active P 602 Rai lway Ave Ruskin 7 32 19 11.20 EA OF Woodnont Interim Constr P NE of Gant Rd Ta~ 1 28 17 50.00 AWT SW 
... .. - .............. .. .............................. .. .......... .. .......................................................... .... ............ .. ...................................................................... .. .............................. . 
LEGEND: 
O'WNERSHIP 
B School Board 
U County Utilities 
F Federal Government 
S State Government 
P Private Sector 
M Municipal ity 
TGD - Thousand Gallons Per Day 
* PIT 
EA 
RBC 
C 
AC 
CS 
AWT 
PROCESS TYPE 
Extended Aeriation 
Rotation Bio. Contact 
Contreat 
Activated Sludge 
Contact Stabilization 
Advanced Water Treatment 
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* D/T 
SI 
OF 
SW 
PP 
IU 
DISPOSAL TYPE 
Spray Irrigation 
Drainfield 
Surface Water 
Percolation Pond 
Industrial Reuse 
Industrial Waste Treatment Plants 
The Industrial Waste section of the Environmental Protection 
commission reviews all industrial applications for permits 
to construct or operate water pollution sources in 
Hillsborough County. Compliance inspections of all 
permitted facilities by federal, state and county 
environmental agencies are done on a regular scheduled 
basis. During these inspections complete environmental 
audits of the facilities are conducted. This is to include 
review of all data reported to the environmental agencies, 
laboratory testing procedures, integrity of treatment and 
containment system, and sampling of discharge from outfall. 
Industrial sources fall into 21 categories as follows: 
1. Secondary Lead Smelters 
2. Bulk Storage Facilities 
3. Chemical Plants Manufacture/Distribution 
4. citrus Processors 
5. Cooling Water Discharge (Thermal) 
6. Egg Processors 
7. Frozen Vegetable Processors 
8. Fertilizer Chemical Plants (Nitrogen and Phosphate 
Based) 
9. Glass Manufacturing 
10. Inci.neration 
11. Laundry Operations 
12. Meat Packing 
13. Metal Plating Industry (Electroplating) 
14. Petroleum Handling and Storage Facilities 
15. Phosphate Mining and Beneficiation 
16. Seafood Processing 
17. Electric Power Generating Facilities 
18. Washing Facilities (Fruits and vegetables) 
19. Washing Facilities (Miscellaneous) 
20. Water Production 
21. Concrete Batch and Cement Plants 
Available data concerning industry, type, descriptions of 
process, design capacity, average daily flow and the 
effluent characteristics are available from the 
Environmental Protection commission. Table 2-2 provides an 
alphabetical listing of the industrial sources in 
Hillsborough County. 
There were 83 permitted Industrial Wastewater Point 
as of July 31, 1988; 68 are discharging and 
non-discharging. 
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Sources 
15 are 
Table 2-2 
Industrial Water Sources 
(Hillsborough County) 
Aerodyne Investment castings, 
Inc. 
Agrico Chemical Terminal 
Agrico Rock Phosphorous Terminal 
American oil company Terminal 
Amcon Concrete 
B.P. oil 
C.F. Industries 
Chevron U.S.A. 
Citgo Petroleum Corporation 
City Ready Mix 
Cherokee oil 
COMCO (Port Sutton) 
Consolidated Minerals (Coronet) 
CSX Transportation, Inc. 
Crystals International, Inc. 
Dad's Cookies, Inc. 
Diamond Products 
Driggers Concrete, Inc. 
F~r East Noodle 
(Been Sprout Production) 
Fina Oil and Chemical Company 
Florida Department of 
Transportation 
Florida Interational Foods, Inc. 
Florida Rock Industries, Tampa 
Florida Sea Processing 
Florida Veal Processors, Inc. 
Gardinier, Inc. 
Glen-Mar Concrete Products, Inc. 
Gulf Coast Lead Company, Inc. 
Guthrie Fish Company 
Helena Chemical Company 
Highway 92 Speed Wash Laundry 
Honeywell Incorporated 
Hopewell Land Corporation 
Hydroconduit Corporation 
Ideal Basic Industries 
IMC Fort Lonesome 
IMC Kingsford Mine 
IMC Port sutton 
International Petroleum Corp. 
Joseph L. Rozier Machinery Co. 
LaFarge Corporation - Hookers 
Point 
LaFarge Corporation - Penny Street 
Marathon Petroleum Company 
Mitsui & Company 
Mobil oil Corporation 
Mobil Mining & Minerals Company 
(Big Four Mine) 
Murphy oil U.S.A., Inc. 
Nitram, Inc. 
Pacific Chloride 
Paktank Florida 
Phillips Pipe Line Company 
Progress Packaging, Inc. 
R.C. Martin Concrete Products 
Redwing Carrier 
Reed Minerals 
Ruskin Laundromat 
S & R Foods 
Shell oil Company (Port Tampa 
Plant) 
Soap Opera Laundry 
Southland Frozen Food, Inc. 
stillwell Foods of Florida 
Sunbelt Sales & Rental, Inc. 
Tampa Bay Marine Services 
Tampa, city of, Waterworks 
TECO, Big Bend 
TECO, Gannon 
TECO, Hookers Point 
Texaco Refining & Marketing, Inc. 
The David J. Joseph Company 
Theochem Laboratories, Inc. 
Thompson-Hayward Chemical Co. 
Trademark Nitrogen 
Treasure Isle, Inc. 
Trucks and Parts of Tampa 
Twin Oaks Laundry 
Union Chemical Division 
Union oil of California 
Van Waters & Rogers, Inc. 
W.R. Grace & Company 
(Four Corners Mine) 
W.R. Grace Ammonia Terminal 
Wenczel Tile Company 
Western Fuels Company 
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Non-Point Water Pollution 
For millennia, rain has been the source of renewal, the 
bringer of life, the hope of the new season. Rain triggers 
growth and reproductive responses in the plants and animals. 
For mankind, the crops were planted, the livestock could 
graze. As mankind began clearing the land and attempting to 
control the natural flow of water, things began to change. 
In the latter part of the 20th Century, human activity has 
become so intense that it affects the environment on a 
global scale. 
stormwater runoff is now recognized as the major source of 
water pollution especially in areas of intense urban or 
agricultural land use. Unlike domestic or industrial 
sources, stormwater is non-point pollution, that is, the 
pollution is not associated with a specific location or 
generator. The magnitude of the non-point pollution problem 
is difficult to quantify and even harder for most people to 
understand. However, one can begin to get an appreciation 
of the urban stormwater problem by noting the amount of 
debris and litter that can be seen floating in the rivers 
and Bay after a heavy rain. Boards, branches, sheets of 
plastic, fast food wrappers and styrofoam cups abound. 
Usually the water will have an iridescent sheen on the 
surface. These items are the obvious contaminants but 
"invisible" constituents present the greater impact to water 
quality. Bacteria, nutrients, suspended solids, and BOD are 
major contaminants of stormwater runoff. In addition to 
these traditional pollution types, "exotic", man-made 
contaminants such as petroleum products, pesticides, 
detergents, and cleaning solvents may be present. 
Although stormwater pollution is usually associated with 
contaminants that are picked-up as runoff passes over the 
ground on its way to the nearest ditch or stream, another 
source of water pollution is air pollution. As rain falls 
through the atmosphere, it mixes with some forms of air 
pollution. Acid rain is well documented. The rain combines 
with oxides of sulfur and nitrogen to produce sulfuric and 
nitric acid. Instead of having a pH around 7, the pH of 
rainwater is lowered - more acidic. In addition to lowering 
the pH, the nitrogen component of acid rain can further 
degrade water quality by raising the nutrient level of 
stormwater and contributing to the eutrophication of surface 
waters. 
Natural systems help maintain good water quality by 
filtering, settling or assimilating the various components 
of runoff. In undeveloped conditions, rain falling on the 
land can percolate into the soil. Vegetation holds the soil 
in place and takes up nutrients. Runoff is slowed as it 
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leaves the land and the suspended particles settle out 
before they can enter the receiving waters. These processes 
of filtration, detention, groundwate~ recharge, and nutrient 
assimilation continue in a greater degree in wetlands. Due 
to the important role of wetlands in maintaining good water 
quality, laws have been enacted to protect these 
environmentally important areas. 
Land development, with the increase of impervious surfaces, 
fundamentally disrupts the natural purification of rainfall 
and runoff. Roads, houses, commercial centers and parking 
lots reduce the available surface area for percolation, 
increasing the amount of runoff produced by a rain event. 
The rate of runoff is increased since roads and storm sewers 
provide a rapid and direct conduit to the receiving water, 
be they wetlands, tributaries, or drainage ditches. The 
problem is compounded by the limited nutrient uptake of 
upland plants. stormwater is laden with nutrients which are 
readily available to aquatic vegetation. The process of 
increased biological productivity resulting from high 
nutrient availability is termed eutrophication. 
Eutrophication is a common and pervasive problem in urban 
aquatic systems - lakes, rivers, and bays. Associated with 
eutrophication is a shift in the type of plants and animals 
inhabiting the system. Typically rough fish and algae 
predominant. 
The laws for the management of stormwater were enacted by 
the state legislature in 1979 and rewritten in 1982. 
Chapter 17-25, the "stormwater Rule", requires development 
subsequent to 1982 to treat the first 1/2 inch of rainfall 
by retaining it for a minimum of 120 hours. During a 
rainfall event, most contaminants will be contained in the 
first pulse of runoff. By trapping and retaining the first 
1/2 inch of rain, most pollutants will not enter the 
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CHAPTER 3 
GENERAL WATER QUALITY 
Introduction 
The method used to generate the general water quality index, 
developed and first used in the 1984-1985 Water Quality 
Report, differs from the method used in prior reports. The 
current index utilizes fixed standards, allowing for the 
comparison of several years of data and the development of a 
general water quality trend. The results are expressed as 
water quality index points (WQI). The scale does not 
represent absolute values, but rather a relative 
relationship. The greater the WQI, the better the water 
quality and conversely, low WQI represents poorer 
conditions. 
Formulation of the Water Quality Index 
The index is an aggregate value of several parameters, 
combined in such a manner that the parameter's relative 
environmental significance is factored in the final value. 
The parameters incorporated into this index are dissolved 
oxygen, chlorophyll "a", total coliform, biochemical oxygen 
demand, total phosphorous, total Kjeldahl nitrogen, and 
effective light penetration. For each parameter a scale of 
good to bad has been ' devised and subindex points are 
assigned. Each subindex value is multiplied by the 
parameter's relative significance and combined with the 
other subindex values to produce the final WQI which will be 
in the range of 1-100 points. A score of 100 points 
represents the highest water quality possible. A more 
complete discussion of the formulation of the water quality 
index is included in the appendix of this report. 
Water Quality Index Values (Figures 3-1 and 3-2) 
During 1986, annual water quality index values ranged from 
54.0 at the mouth of the Alafia River to 94.5 in lower Tampa 
Bay near Egmont Key. The lowest monthly WQI value was 38.3 
at station 74 in the Alafia River near the Hwy 41 bridge; 
the highest monthly WQI value was 97.8 at station 95 in 
lower Tampa Bay. In 1987, water quality index values were 
slightly lower at most stations than in 1986. The highest 
annual water quality index value was 91.9 at station 92 in 
lower Tampa Bay. The lowest annual WQI value, 50.5, was 
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Figure 3-1 
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15 
again at station 74 at the mouth of the Alafia River. The 
lowest monthly WQI was 41.0 at sta~ion 74. The highest 
monthly WQI was 96.4 at station 92 in lower Tampa Bay. 
SYMAPs (Figures 3-1 and 3-2) have been presented to 
illustrate the various levels of water quality within the 
Bay during 1986 and 1987. Highest water quality is found in 
lower and middle Tampa Bay. Poorest water quality is in 
Hillsborough Bay near the mouth of Alafia River and in the 
vicinity of the harbor including East Bay, McKay Bay and 
Seddon Channel. Poor water quality is also identified in 
Old Tampa Bay near the Baycrest/Dana Shores area north of 
the Courtney Campbell Causeway and in the western lobe near 
the Largo Inlet. 
Seasonal Variability (Figures 3-3 through 3-6) 
Water quality is dynamic and continually fluctuating. 
SYMAPs (Figures 3-3 and 3-4) which depict water quality on a 
seasonal basis for both 1986 and 1987. The winter quarters 
of each year have the highest water quality. Reduced 
rainfall, lower sunlight intensity, and lower temperature 
all help to alleviate eutrophic conditions. During Quarter 
3 of each year (figures 3-3c and 3-4c) , the effect of 
summer time conditions is illustrated by the low water 
quality index values for most stations; Hillsborough Bay is 
especially affected. Trend graphs (figures 3-5 and 3-6) are 
also presented to help illustrate the dynamic fluctuation of 
water quality. The pattern of reduced water quality during 
the summer is clearly shown in the monthly trend graphs. 
The graphs also show that summer time conditions have a more 
pronounced effect on water quality in Hillsborough Bay and 
Old Tampa Bay than in the other areas of the Bay. 
Water Quality Trends (Figure 3-7) 
A major attribute of this type of index is that it allows 
for comparing water quality from year to year. Accordingly, 
a trend graph has been prepared. The lack of total Kjeldahl 
nitrogen data prior to 1980 restricts the time interval to 
which the water quality index can be applied. The trend 
graph (figure 3-7) shows that since 1981 water quality has 
improved in all four areas of the Bay (refer to Figure 
11-3) . The greatest improvement has occurred in 
Hillsborough Bay which has increased by 11 WQI points over 
the seven year period from 1981 through 1987. Lower, 
Middle, and Old Tampa Bay have each registered approximately 
a 7 point increase during the interval. 
16 
water quality in Hillsborough Bay has consistently improved 
from 1981 to 1987. During 1987, a slight decline in water 
quality was determined for Lower, Middle, and Old Tampa Bay. 
The slight decline in water quality might be attributed to 
the increased rainfall of 1987, or may reflect a fluctuation 
within the normal range of values for these areas of the 
Bay. 
Conclusions 
It is important to bear in mind that the water quality index 
is not intended to be an absolute measure of conditions in 
Tampa Bay. Each parameter must be considered individually 
to truly assess its role and influence in the Bay's water 
quality. Furthermore, the dynamics of estuarine ecology 
dictate that different parts of the Bay should have 
different types of water quality. However, the water 
quality index is useful as a relative indicator. 
It has been suggested from many sources such as fishermen, 
boaters, environmental groups and researchers that water 
quality is improving in the Bay. The water quality index 
sUbstantiates these assertions. The notion of improving 
water quality is further sUbstantiated by the reappearance 
of seagrasses in areas from which they had disappeared (City 
of Tampa, 1988). 
17 
Figure 3-3 
. 
1 
! 
I 
J 
1 
1 
1 
1 
ST. 
PETERSBURG 
ST 
PETERSBURG 
:::::::::1':::::::::::::::::::' 
. ....................... . 
........................ 
.... --................. . 
••• • -2-••••••••••••• • •• • • 
.... - ............... ~ .. 
.................... 
WATER QUAL 
Qtr 1 86 
A 
f}. ::: •• ? , ;,~~: 
~ :::::::::1::.---::::7 ! ~~, :::::::::;:- . / _ 0 
1 ~ ••••••••••••••• , 
i q .:J) ••••• ::::::3:::::::: : t • .: ••••••••• ~. ' I ~ QV~~~~~~~T~~;:~'~~:bnO~ ~ i ; A .............. - .................... . ~ ... "Q. c~.: .: ::!:::::l::::::::~;:::: WATER QUAL 
I::::::::.': .:::::::: .. ::: .. :::;:: Q 3 86 ~::::::::: . . ::::::::::::: ..... :::r tr 
' .. ,· .. ····· .. ·· .. ,·Z· .. · .. l:::::i\::::::::::::::::::::::::~ c f:::::~ ~;:?::::;: ;:: ::::: ::;V 
18 
ST. 
PETERSBURG 
~\ 
.,\ 
ST. 
I 
I 
· C2;.-- I co;. I 
I 
b 
I 
......... 0 ••••••••••• , 
• QUAL I 
• I 
Qtr 2 
B 
86 ! 
, 
I 
I 
• ! 
I 
• ! 
i 
i 
I 
I 
I 
· I 
..... 3 ...... ).,.-· l 
'q .... ~....... , - .. l... I •• _ •••••••• \. _ f 
t::::::::::::: ~ ~;;: .......... if] ~1 
~--- l." . I ._ .... ) ....... ? f ---........ [ 
::=::==:-? I --- ~-- I 
.----- . I 
---.... ------- . ( l---l---Z'---" I 
-------- ,Q? I 
---z=~V? t l-- -/ I 
PETERSBURG 
~----'==::==--.7'- ! 
........ ---- I 
•• •••••• I 
•• • •••••• __ I 
-Z--.. ......... - . . 
q~" ---:::::i:::::::- I GI'" .-----••• ,......... I 
~:::7.::::::::::::: C~i I 
~ i::: .. :::::::i:::!:: ! R ·\:::::::::::Z::::::::: C2;.-- t , ... . ........•.•....•. 
!'I ... \lQ' C~~ ::'::: •• ::::::::::::;(::: :no~~~~~~~·-·-···-~··II 
• • ,.... •••••••••••••• WATER QUAl, 
••••••••• • ••••••••••••••• 1 •• 
....•..•.. . ........•• ... . .... 
::i:::::::: .. ::::i::::::::::::·::·~ Qtr 4 86 
······n:········· .~ ...... . ~~~~~~.~~~~~~~~~~~~~~~~~~~~ D 
ST. 
F'ETERSfilURG 
ST. 
F'ETERSBURG 
5""", 
Figure 3-4 
i! 
ii 
a 
H 
;i 
·S 
: 1 
1 
1 
III c~ c~ Ii 
...................... -.1 [ 
WATER QUAL 
Qrt 1 87 
A 
" , 
1 1 
......................... of [ 
WATER QUAL I f.:. 
Qtr 3 87 
C 
I ; 
If 
I ~
19 
ST. 
F'ETERSBURG 
ST. 
F'ETERSBURG 
SY .. ~, 
, . 
I : 
, . 
' : 
. ,.. ............................... : 
WATER QUAL 
Qtr 2 
B 
87 
~~~~---w ----~=---=~ 
____ -_-=_-_=n-.-f 
....... -------------~ 
ij 
u 
:::::~::::------k:~~: ~ 
-........ --~ ~ . 
= ~~~~~~~;~~~~~~~%y . / .; 
--............... . 
---- ........ :. .. .. . ' 
....•......... If·............... ' 
•••••••••• :,%' .......... / 
...•............ .... ~ 
I WATER QUAL : 
87. I Qtr 4 
D 
Figure 3-5 
--r 
C\J \ , ~ 
\ 
, 
, 
\ , , , , , ~ 
~ \ \ \ \ 
\ \ ) \ en \ 0 l-I ~ 0 I I 
>- / I I r- I / I 
~ \ \ \ « \ \ 
:=J \ \ 
1 
\ 
0 \ en \ l-
I \ :2 
IT: / 
\ 
\ 
W I I I 
r- \ I ~ \ 
I Z « I I 0 ~ I :2 I ~ / I / en ~ / / ~ « / / ( / / l() IT: I I 
W \ I \ I Z I I W I I I 
C) 
\ 
I 
I 
: I en 
1O I : I :r: I : I CD : I : I OJ : I I : I ~ \ I \ C\J \ 
\ 
\ \ \ \ \ 
0 0 0 0 0 ex) ~ 
""'" 
~ 
SlNIOd 10M 
20 
Figure 3-6 
\ , \ l~ , \ , \ , , , , 
\ 
, ~<= \ , \ \ \ 
\ 
\ 
) \ \ 
>-
\ 0 en 
\ ~ ~ 
\ 0 
~ / \ \ \ ~ \ \ 
<{ I I I I ~ I I 
0 I I 
I 
I 
( CO 
0: 
\ en 
\ 
I 
\ 
~ 
W ( \ 2: \ ~ \ > I"-
<{ I I \ 
I ~ 
5: 
I 
I Z 
I 0 
\ I 
~ 
f 
( (.0 2 
\ 
<{ \ \ en 
0: I 
\ 
\ ~ 
J 
\ 
W 
\ 
,-
L() 
" 
" z " 
w I 
" 
" 
" 
19 " . " . ' / 
I 
.' / 
.' / 
1'-
. ' / 
.' / 
CD .' / 
en 
I . ' / 
OJ I;· .... 
. / :r: 
I 
~ 
I 
I 
I,: 
I 
I 
I 
I 
C\J 
I 
I 
I 
I 
I 
I ~ 
I J 
0 0 0 0 
0 CO (.0 ..q-
~ 
SlNIOd 10M 
21 
(j) 
~ 
z 
0 
0... 
N 
N a 
5 
GENERAL WATER QUALITY 1981-1987 
100~1 ------- ----------------------------------------------~ 
80 
60 
40 
-------------------------
--
--
. ....... 
0- 0' • ••••••• - " 0 •• 
0.· ·· · ····· ·· · .. . .... . 
~~~~~~~w----~~~~~~~~~_----------------------------------------. 
1981 1982 
HB 
1983 
LTB 
1984 
YEAR 
1985 1986 1987 
MTB OTB 
t'%j 
1 ~ 
. ~ 
....... 
CHAPTER 4 
BACTERIA 
Introduction 
During 1986 and 1987 water samples were collected monthly 
from mid-depth and analyzed for total coliform bacteria and 
fecal coliform bacteria. The analysis of natural waters for 
bacterial contamination can provide information concerning 
the relative degree of water quality, the location of 
pollution sources, the suitability of various waters for 
swimming and shellfish harvesting, and the effectiveness of 
pollution abatement programs. 
Consistently high levels of total and fecal coliform 
bacteria may indicate poor water quality and may lead to the 
identity of point or diffuse sources of water pollution. 
Coliform bacteria, although not necessarily harmful 
themselves, may be indicative of the presence of 
micro-organisms which are harmful to humans. The presence 
of fecal coliform bacteria in water samples indicates 
contamination by feces from warm-blooded animals (humans, 
birds, cattle, etc.) and may offer a more specific 
indication of the presence of bacteria which are harmful to 
humans. 
Intestinal wastes from warm-blooded animals regularly 
include a wide variety of genera and species of bacteria, 
including the coliform group and species of the genera 
streptococcus, Lactobacillus, Staphylococcus, Proteus, 
Pseudomonas, certain spore-forming bacteria and others. In 
addition to these regular constituents, many kinds of 
pathogenic bacteria and other micro-organisms may be 
released in wastes on an intermittent basis, varying with 
the geographic area, state of community health, nature and 
degree of waste treatment and other factors. Such 
pathogenic organisms may include bacterial species of 
Salmonella, Shigella, Leptospira, Brucella, Mycobacterium, 
and Vibrio cholera; a wide variety of viruses, including 
infectious hepatitis, Polio-viruses, Coxsakie virus, ECHO 
viruses, and unspecified viruses postulated to account for 
outbreaks of diarrhea and upper respiratory diseases of 
unknown etiology; and the protozoan, Entamoeba histolytica. 
The coliform group of bacteria is used as an indicator of 
bacterial pollution and occurs not only in human feces but 
in other environmental media, such as sewage, surface 
waters, soils, and vegetation. The coliform group includes 
the following bacteria: Escherichia coli, E. aurescens, E. 
23 
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freundii, E. intermedia, Aerobacter aerogenes, A. cloacae, 
and biochemical intermediates between the genera Escherichia 
and Aerobacter. 
An analysis of presumptive coliform bacteria measures the 
general coliform group, including bacteria of fecal and 
non-fecal origin while the analysis of fecal coliform 
bacteria measures typical Escherichia coli and closely 
related strains, but does not measure Aerobacter aerogenes 
and its close relatives which are assumed not to be of 
direct fecal origin. 
Measurements 
During 1986 and 1987 the waters of the Tampa Bay Basin 
sampled monthly for total coliform bacteria and for 
coliform bacteria. Water samples were collected 
mid-depth and analyzed in the laboratory utilizing 
membrane filter method. 
were 
fecal 
from 
the 
Second Maximum Total Coliform Bacteria (Figures 4-1 and 4-2) 
Second maximum refers to the second highest value obtained 
during the sampling period. In an attempt to visually 
depict the worst conditions which existed in the Tampa Bay 
Basin during 1986 and 1987, while minimizing the possible 
effect of sampling or analytical errors (extreme and 
possibly misrepresentative values), the second maximum total 
coliform bacteria concentrations were SYMAPed. 
The station at the mouth of the Alafia River near the US Hwy 
41 Bridge in Gibsonton yielded the highest second maximum 
value in both 1986 and 1987. In 1986 that value was 1,100 
colonies per 100 ml of water; the 1987 value was 900 
colonies per 100 ml of water. In 1986, forty-two stations 
had second maximum values less than 100; in 1987 forty-six 
stations had second maximum values less than 100. Most 
stations exhibited lower second maximum values in 1987 than 
in 1986. The 1986 average second maximum of all stations 
was 98.0. The 1987 bay-wide average was 79.0. 
Total Coliform Bacteria (Figures 4-3 and 4-4) 
In an attempt to visualize the more typical bacteria 
concentrations within the Tampa Bay Basin, rather than the 
worst conditions, SYMAPS (Figures 4-3 and 4-4) are presented 
which depict areas of the bay exceeding various total 
coliform bacteria concentrations during two or more months 
of the year. 
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The SYMAPs show that the bay was relatively free from 
bacterial contamination during 1986 and 1987. The SYMAP for 
1986 (Figure 4-3) shows that most of Hillsborough Bay and 
some of upper Old Tampa Bay had bacteria levels which 
exceeded 100 colonies per 100 ml of samples during two or 
more months. station 74, in the Alafia River near Hwy 41 
was the only station to exceed 1,000 coliform colonies per 
100 ml for two or more months during 1986. The remainder of 
the bay had total coliform levels which did not exceed 100 
colonies per 100 ml for two or more months. The 1987 SYMAP 
(Figure 4-4) shows that no station in the entire bay had 
total coliform levels which exceeded 100 colonies per 100 ml 
for two or more months. 
The 1986 annual average for all total coliform samples 
collected from Tampa Bay is 97 colonies per 100 ml; the 
annual average in 1987 is 79 colonies per 100 ml. 
Fecal Coliform Bacteria (Figures 4-5 and 4-6) 
In an attempt to visualize areas of the bay subject to fecal 
coliform contamination, SYMAPs (Figures 4-5 and 4-6) are 
presented which depict water areas which exceeded various 
fecal coliform concentrations during two or more months of a 
given year. 
As depicted by the SYMAPs, most of Tampa Bay was relatively 
free of fecal coliform contamination during 1986 and 1987. 
The mouth of the Hillsborough River exhibited slightly 
elevated fecal coliform levels both years. During 1986, 
MacKay Bay, East Bay and northeast of Courtney Campbell 
Causeway also exhibited slightly elevated fecal coliform 
levels. No station had fecal coliform levels which exceeded 
1,000 colonies per 100 ml of water for two or more months 
during either year. 
Inadvisable Swimming Areas (Figures 4-7 and 4-8) 
One of the most harmful results of bacterial contamination 
is the rendering of public waters unsafe for swimming. 
According to the water pollution rules of the Environmental 
Protection Commission, bacterial contamination exceeding 
1,000 colonies per 100 ml sample indicates water which is 
unsafe for body contact, such as swimming. 
SYMAPs (Figures 4-7 and 4-8) are presented which show 
"Number of Months Swimming was Inadvisable" due to excessive 
total coliform bacteria during a given year. Water areas 
having total coliform bacteria conQentrations greater than 
1,000 per 100 ml for 7 or more months of a year have the 
30 
darkest shading, while those areas displaying concentrations 
which did not exceed 1,000 during any month of the year have 
the lightest shading. 
The public beaches, Ben T. Davis on the southeast shore of 
the Courtney Campbell Causeway, Picnic Island Park, and E.G. 
simmons Park were safe for swimming in all months during 
1986 and 1987. 
During 1986, swimming was inadvisable at the mouth of the 
Alafia River, near the Hwy 41 bridge, and north of the 
Courtney Campbell Causeway near Dana Shores for one or two 
months due to elevated bacteria levels. 
During 1987, swimming was inadvisable at the mouths of both 
the Alafia and Hillsborough Rivers for one or two months. 
other than the aforementioned locations, the SYMAPs (Figures 
4-7 and 4-8) show the remainder of the bay was safe for 
swimming for all months of 1986 and 1987. 
Tributaries 
During 1986, of the 27 tributary stations sampled, 12 
averaged greater than 1,000 total coliform bacteria colonies 
per 100 ml sample. One station averaged greater than 10,000 
colonies. Fourteen stations had a second maximum total 
coliform count greater than 1,000 with 3 stations exceeding 
10,000. The tributary with the highest average total 
coliform concentration was Turkey Creek which averaged 
12,123 colonies. Cockroach Bay had the lowest average total 
coliform which was 90 colonies per 100 mI. Nine stations 
had 1,000 or more fecal coliform for their second maximum 
value. 
Turkey Creek had the highest 
annual average of 6,725 fecal 
Fourteen tributaries averaged 
coliform in 1986. 
fecal coliform levels with an 
coliform colonies per 100 mI. 
200 colonies or less for fecal 
During 1986, of the 27 tributary stations sampled, 3 
averaged greater than 1,000 total coliform bacteria colonies 
per 100 ml sample. Two stations averaged greater than 
10,000 colonies. sixteen stations had a second maximum 
total coliform count greater than 1,000 with 2 stations 
exceeding 10,000. The tributaries with the highest average 
total coliform concentrations were Turkey Creek (10,975 
colonies per 100 ml), and Delaney Creek (10,025 colonies per 
100 mls). 
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six stations averaged greater than 1,000 fecal coliform 
bacteria. None of these stations ayeraged 10,000 or more. 
Seven stations had 1,000 or more fecal coliform for their 
second maximum value, with Turkey Creek exceeding 10,000. 
The tributary with the highest average fecal coliform 
concentration was Delaney Creek (8,375 colonies per 100 ml). 
Eight stations had fecal coliform levels which did not 
exceed 200 fecal colonies per 100 mI. 
Fecal Coliform to Fecal Streptococcus Ratio - General 
Fecal streptococci are consistently present in the feces of 
all warm-blooded animals and in the environment associated 
with animal discharges. Evidence indicates that fecal 
streptococci do not occur in pure water or virgin soil but 
may be present in sUbstantial numbers on vegetation. The 
fecal streptococci do not multiply in water and are not 
considered pathogenic. One valuable application of the 
fecal streptococcus indicator system in stream pollution 
investigation has been through correlation with the fecal 
coliform group. It has been determined that fecal coliform 
bacteria are more numerous than fecal streptococci in the 
feces of man with a fecal coliform to fecal streptococcus 
ratio always greater than 4.0. Similar ratios are common to 
domestic wastewaters. Conversely, fecal streptococci are 
more numerous than fecal coliform in the feces of farm 
animals, dogs and rodents. The fecal coliform to fecal 
streptococcus ratio is less than 0.7 in feces from those 
animals and from separate stormwater systems and farmland 
drainage. 
Ratios falling between 4.0 and 0.7 are not quite so certain. 
To be sure, a ratio of 3.5, for example, would be more 
suggestive of pollution representing predominantly human 
origin; and a ratio of 0.9 would be more suggestive of 
animal origin. A truly "gray-area" of interpretation of 
these ratios is in the range 2.0 to 1.0. When the ratio is 
in this range, it frequently represents significant mixtures 
of both human and animal contribution, or the source of 
pollution may be somewhat remote, and due to differences in 
the rates of disappearance of the two bacterial groups, the 
original numerical relationships have been obscured. 
Consequently, if a sampling station had a high fecal 
coliform concentration, a determination of the fecal 
coliform to fecal streptococcus ratio may indicate, for 
example, whether the fecal coliform originated from a sewage 
treatment plant discharge or from pasture land runoff. 
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Fecal Coliform to Fecal streptococcus Ratio-Data (Tables 4-1 
& 4-2) 
Fecal coliform to fecal streptococcus ratios (FCjFS) were 
determined for twelve tributary stations during 1986 and 
during 1987. For each of those stations, the percentage of 
samples with ratios within the ranges of 0.7 or less, 0.7 to 
4.0, and 4.0 or more were presented in Tables 4-1 and 4-2. 
FCjFS ratios were not calculated for those samples which had 
fecal coliform counts less than 100 colonies per 100 mI. 
In 1986, Baker Creek, Sweetwater Creek and Rocky Creek each 
had one FCjFS ratio greater than 4.0. In 1987, two FCjFS 
ratios greater than 4.0 were recorded, one in Sweetwater 
Creek and one in the Hillsborough River at Columbus Avenue. 
Most FCjFS ratios for the twelve freshwater or tributary 
stations were less than 0.7 which indicates that the fecal 
bacteria resulted from non-human sources such as pastureland 
runoff. 
Rocky Creek, Sweetwater Creek, and the Hillsborough River at 
Columbus Avenue each had FCjFS ratios greater than 4.0 
during some time in 1987, indicating human sources. For 
both years the tributaries had a high percentage of ratios 
0.7 or less indicating that the fecal bacteria resulted from 
pastureland runoff. 
Trends (Figures 4-9, 4-10, & Table 4-3) 
Figure 4-9 depicts the trends in bacterial contamination in 
the four areas of Tampa Bay (refer to Figure 11-3) by 
comparing the number of months swimming was inadvisable due 
to excessive coliform bacteria from 1974 through 1987. The 
graph shows that over the years Hillsborough Bay has had the 
highest level of bacterial contamination compared to the 
other areas of Tampa Bay. However, a dramatic improvement 
in the bacterial quality of Hillsborough Bay occurred in 
1980 and continued in 1981 resulting from the completion of 
Tampa's Hookers Point advanced wastewater treatment plant 
and the reduction in overflows from Tampa's sewage 
collection system into the Hillsborough River. 
In 1982, due to sewage collection system discharges into the 
Hillsborough River, the condition of Hillsborough Bay was 
not as good as the two previous years. However, Old Tampa 
Bay continued to show improvement. In 1983, for the first 
time in recent history, all of Tampa Bay was safe for 
swimming during all twelve months. The bay has remained 
relatively safe for swimming during the subsequent years. 
Of the 684 total coliform samples collected from Tampa Bay 
in 1986, three samples exceeded the safe swimming standards. 
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Table 4-1 
1986 FECAL COLIFORM TO FECAL STREPTOCOCCUS RATIOS (FC/FS) 
Percentages within a Given Range 
STATION NUMBER 101 102 103 104 107 108 109 111 113 114 
Percent of Samples 
with Fecal Coliform 75 8 92 92 67 25 17 100 67 50 
100 or More per 100 ml 
Percent of FC/FS 
Ratios 0.7 or less 67 0 27 64 88 33 100 50 88 100 
Percent of FC/FS 
Ratios Between 0.7 33 100 64 27 0 67 0 50 13 0 
and 4.0 
Percent of FC/FS 
Ratios 4.0 or More 0 0 9 9 13 0 0 0 0 0 
Table 4-2 
1987 FECAL COLIFORM TO FECAL STREPTOCOCCUS RATIOS (FC/FS) 
Percentages Within a Given Range 
STATION NUMBER 101 102 103 104 107 108 109 111 113 114 
Percent of Samples 
with Fecal Coliform 92 17 92 92 67 25 58 100 100 50 
100 or More per 100 ml 
Percent of FC/FS 
Ratios 0.7 or less 45 50 27 45 88 33 71 42 83 83 
Percent of FC/FS 
Ratios Between 0.7 55 50 73 45 13 67 29 58 17 17 
and 4.0 
Percent of FC/FS 
Ratios 4.0 or More 0 0 0 9 0 0 0 0 0 0 
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In 1987, two of 684 samples exceeded the safe swimming 
standards, (note Table 4-3). The high levels occurred at 
the mouths of the rivers which are tributary to Tampa Bay or 
near Dana Shores. The exceedances represent less than one 
half of one percent of the samples. 
The trend graph for total coliform bacteria (Figure 4-10) 
shows the average total coliform level for each area of 
Tampa Bay from 1974 to 1987. During the 14 years presented 
in the graph the general trend has been an overall reduction 
in total coliform. The most significant reduction occurs in 
Hillsborough Bay in 1980. 
Table 4-3 
Swimming: Number of Unsafe Samples 
Area (No. of Samples) 1981 1982 1983 1984 1985 1986 1987 
Old Tampa Bay (204) 7 2 0 0 0 1 0 
Hillsborough Bay (168) 8 13 0 2 3 2 2 
Middle Tampa Bay (168) 0 0 0 0 0 0 0 
Lower Tampa Bay (108) 0 0 0 0 0 0 0 
Total (648) 15 15 0 2 3 3 2 
Discussion 
During the 1970's Hillsborough Bay and upper Old Tampa Bay 
northeast of the Courtney Campbell Causeway consistently 
displayed excessive bacterial contamination. The bacterial 
pollution in Hillsborough Bay had been the result of 
discharges from the City of Tampa Hookers Point Sewage 
Treatment Plant, a primary plant which discharged over 40 
million gallons per day into upper Hillsborough Bay. During 
early 1979 the conversion of the Hookers Point Plant to 
advanced waste treatment was completed and it was hoped that 
there would be a corresponding improvement in the bacteria 
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levels in upper Hillsborough Bay. However, during several 
months of 1979 the city of Tampa sewage collection system 
overflowed into the lower Hillsborough River which flows to 
upper Hillsborough Bay. Consequently, the lower 
Hillsborough River and upper Hillsborough Bay were highly 
contaminated by bacterial pollution during 1979. 
During 1980, the area within upper Hillsborough Bay affected 
by bacterial contamination was reduced from previous years. 
The only station with excessive bacteria counts for more 
than two months of the year was station #2 at the mouth of 
the Hillsborough River. High counts at that station may 
have resulted from overflows of sewage from the City of 
Tampa sewage collection system. The highest total coliform 
count at station #52 just south of the Hookers Point plant 
discharge was 500 colonies per 100 ml, a level considerably 
reduced from the 1972 value of 79,000. 
During 1981, the bacterial quality of Hillsborough Bay 
continued to improve. Bacterial contamination at station #2 
in the mouth of the Hillsborough River was reduced to exceed 
1,000 colonies per 100 ml for two or more months, as 
compared to 1980 when it exceeded 10,000 colonies for two or 
more months. station #52, located just south of the Hookers 
Point plant discharge also continued to improve with 100 
colonies per 100 ml being the highest count in 1981, 
compared to 500 colonies in 1980 and 79,000 colonies in 
1972. 
During 1982, problems with the City of Tampa sewage 
collection system necessitated overflows into the 
Hillsborough River. These sewage overflows produced high 
bacteria levels (maximum value of 30,000 colonies per 100 
ml) at the mouth of the Hillsborough River near the Platt 
street Bridge in downtown Tampa, and depressed bacterial 
quality throughout much of Hillsborough Bay. 
The trend toward improved bacterial water quality continued, 
as indicated by Table 4-3. In 1983 for the first time since 
EPC began monitoring, the entire bay was safe for swimming 
during all twelve months. The number of unsafe shellfishing 
samples was significantly reduced. In 1983, 46 stations had 
average total coliform values of 100 or less as compared to 
44 stations in 1982 and 36 stations in 1981. 
In 1984 and 1985 bacterial contamination remained relatively 
low throughout the entire Tampa Bay system. Forty seven 
stations had average total coliform values of 100 or less in 
1984; fifty-one stations average 100 or less in 1985. 
Although the area had very little rainfall in 1984, 
paradoxically the bay generally exhibited elevated bacterial 
levels in most catagories relative to 1983. In 1985 
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bacterial contamination declined to levels comparable to 
1983. 
This relatively low level of contamination has continued 
into 1986 and 1987. Forty-nine stations had average total 
coliform values of 100 or less in 1986; fifty-one stations 
averaged 100 or less in 1987. 
During the 70's bacterial pollution in upper Old Tampa Bay 
had been the result of several inadequate and poorly 
operated sewage treatment plants discharging into the area's 
coastal creeks. Hillsborough County constructed an AWT 
plant in the area and took the old plants off line resulting 
in reduced bacterial contamination as compared to previous 
years. During the 1980's Old Tampa Bay, north of the 
Courtney Campbell Causeway, has exhibited reduced bacteria 
levels as compared to the previous decade. 
Additionally, the Tampa Bay area has received below the 
normal amount of rain for several years. The associated 
reduction of runoff probably has been an important factor 
leading to the reduction of overall bacterial contamination 
of the Tampa Bay system. 
Conclusions 
Bacterial contamination in Tampa Bay has been lessening for 
several years. Pollution abatement measures have checked 
what was a serious problem in the Bay. During the 1970's, 
much of Tampa Bay was severely contaminated by coliform 
bacteria, especially in Hillsborough Bay and the upper part 
of Old Tampa Bay. The source of high bacteria counts was 
attributed to the discharge of poorly treated sewage 
effluent. Most of those waste water treatment facilities 
were upgraded or taken off line. Since 1980 bacterial 
contamination has remained relatively low throughout the 
entire Tampa Bay system (note Figure 4-12). In 1983, for 
the first time since EPC began monitoring, the entire bay 
was safe for swimming during all twelve months. The trend 
toward lower bacteria levels has continued to present. 
Some of the tributaries continue to have high bacteria 
counts, particularly during the rainy season. Bacterial 
contamination is usually associated with urban stormwater 
runoff in the lower parts of the tributaries, while 
pastureland runoff accounts for the bacterial contamination 
in the upper reaches of the tributaries. 
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Appendix C 
SMALL QUANTITY GENERATOR PROGRAM 
Of increasing concern is the handling and disposal of waste 
generated from small industries which collectively are known 
as Small Quantity Generators (SQG). Improperly managed 
hazardous wastes have been found to adversely impact the 
quality of surface and groundwater in Hillsborough County. 
A joint study was undertaken in 1984 by state and local 
agencies to determine the types and quantities of hazardous 
waste generated and to identify the facilities producing 
this waste. The study, entitled, County Government 
Hazardous waste Management Assessment for Hillsborough 
County, focused primarily upon the small quantity generator, 
defined as a facility generating less than 2200 lbs. of 
hazardous waste per month. A survey of 5052 businesses 
revealed that an estimated 26.2 million pounds of hazardous 
waste is produced annually in Hillsborough County. The 
types of wastes identified are broken-out into the following 
general categories: 
waste oil, greases and lubricants, 
Lead-acid batteries, 
Heavy metals, 
Strong acids and bases, 
Waste solvents, 
All others, 
34.1% 
14.6 
13.7% 
13.2% 
11.7% 
12.7% 
Much of this waste is related to transportation activities 
such as shipbuilding and repair and vehicular maintenance 
and repair. Each business was asked to indicate on the 
survey the disposal practice for each waste produced. The 
findings reveal that 65% of this waste is managed in a 
manner that can cause harm to the environment and pollute 
our water resources. The disposal practices indicated 
include: 
Disposed of in a landfill, 
Disposed of into the sewer, 
Disposed of into septic tanks, 
Buried on-site, 
Unaccounted for, 
27% 
7% 
3% 
1% 
27% 
A site-inspection program was started in 1985 to inform 
generators of their legal responsibilities to initiate 
proper waste management practices. On-site inspections 
performed from 1985 through 1987 number 723. 
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CHAPTER 5 
NUTRIENTS 
General 
Nutrients are those sUbstances which promote and maintain 
the growth of plants. These substances are measured because 
an excess of nutrients can contribute to excessive 
phytoplankton which may cause degradation to the ecosystem. 
Fish kills, odors, discolorations, turbidity, shell fish 
poisoning, sedimentation, flooding, and navigational 
problems are some of the problems effected by excessive 
nutrients. 
The sUbstances required for algae and other aquatic plant 
growth can be placed into two categories: The 
macronutrients and the micronutrients. Phosphorus and 
nitrogen are macronutrients as are carbon, hydrogen, oxygen, 
sulfur, potassium, magnesium, and sodium. The 
micronutrients are calcium, iron, manganese, copper, zinc, 
molybdenum, vanadium, boron, chloride, cobalt, and silicon. 
Phosphorus and nitrogen in their various chemical forms are 
the principal nutrients of ecological concern. This report 
contains data on total phosphorus, nitrate nitrogen, ammonia 
nitrogen and total Kjeldahl nitrogen. 
Phosphorus and nitrogen are the more important nutrients 
because they are most often found to be the limiting factors 
which control excessive plant growth. 
Phosphorus (Figures 5-1 and 5-2) 
During 1986 total phosphorus averages ranged from a high of 
1.04 mg/l near the mouth of the Alafia River to a low of 
0.09 mg/l near Egmont Key. During 1987 total phosphorus 
averages ranged from a high of 0.99 mg/l near the mouth of 
the Alafia River to a low of 0.11 mg/l near Egmont Key. For 
both years, as depicted in the SYMAPs (Figures 5-1 and 5-2), 
the eastern shore of Hillsborough Bay, in the vicinity of 
the Alafia River and Gardinier had the highest values 
those falling in the range of 1.0 to 2.0 mg/l. The rest of 
Hillsborough Bay and some of middle Tampa Bay averaged 
between 0.5 and 1.0 mg/l. In 1986, the Largo Inlet of Old 
Tampa Bay also averaged between 0.5 and 1.0 mg/l. Old Tampa 
Bay and Tampa Bay averaged less than 0.5 mg/l. During 1986 
or 1987, no station had averages of 2.0 mg/l or higher. 
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Phosphorus-Tributaries 
In 1986 and 1987 station #115, the north prong of the Alafia 
River, had the highest average phosphorus concentrations, 
6.20 and 5.39 mg/l respectively. The other Alafia River 
stations also had relatively high values, especially at 
station 139. The Alafia River stations have historically 
had high phosphorus concentrations resulting from phosphate 
mining and processing operations in Polk County and eastern 
Hillsborough County. 
The lowest average phosphorus levels were measured in 
Cypress Creek, a tributary to the Hillsborough River. In 
1986 the annual mean was 0.07 mg/l; the 1987 annual mean was 
0.06 mg/l. Low phosphorus levels were measured at most 
tributary stations other than the Alafia River. 
Phosphorus Trends (Figure 5-3) 
Figure 5-3 depicts the trends in phosphorus concentrations 
in four areas of Tampa Bay (refer to Figure 11-3) by 
comparing average total phosphorus levels from 1974 through 
1987. The figure shows that Hillsborough Bay had the 
highest phosphorus concentrations compared to other areas of 
Tampa Bay. The general trend from 1974 is toward a 
reduction in phosphorus concentrations throughout the Bay 
with 1982 showing the lowest values during the monitoring 
period. Since 1982 phosphorus levels have remained low and 
relatively stable for all areas of Tampa Bay. 
Nitrate Nitrogen (Figures 5-4 and 5-5) 
Nitrates enter the water from land runoff, industrial and 
domestic waste, rainfall, and from the chemical-biological 
oxidation of other forms of nitrogen, such as ammonia, 
nitrite and protein. 
Beginning in March, 1980 a Technicon Auto-Analyzer has been 
used to measure the various forms of nitrogen species. 
In 1986 and 1987, as in previous years, nitrate 
concentrations throughout the Tampa Bay Basin were low. The 
highest mean concentration was found in the mouth of the 
Alafia River (0.06 mg/l and 0.08 mg/l). The lowest mean was 
0.010 mg/l found in lower Tampa Bay. 
The SYMAPs (Figures 5-4 and 5-5) show relatively high values 
in McKay Bay and the eastern portion of Hillsborough Bay. 
The remainder of the Bay had nitrate and nitrite means less 
than 0.02 mg/l. 
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Because nitrogen is considered the limiting nutrient in the 
Tampa Bay Basin, the nitrate concentrations within the Bay 
are difficult to interpret. Relatively low nitrate 
concentrations could result either from low nitrate input or 
from high nitrate uptake by plants. Consequently, nitrate 
concentrations and chlorophyll concentrations must be 
considered together to acquire a proper interpretation of 
nitrate data. 
In areas of the Bay with relatively high chlorophyll 
concentrations, much of the nitrate is probably bound within 
the phytoplankton. Therefore, the nitrate concentrations in 
these areas may appear to be low, thereby masking a 
significant input of nitrate, such as a sewer plant 
discharge (i.e., Largo Inlet). Areas of the Bay with 
relatively high nitrate and chlorophyll concentrations (such 
as Hillsborough Bay and McKay Bay) should indicate areas of 
high nitrate input. 
Nitrate Nitrogen - Tributaries 
In 1986 and 1987 the tributary with the highest mean nitrate 
concentration (3.85 and 5.43 mg/l) was Delaney Creek at u.s. 
41. These extremely high concentrations are the result of 
an industrial discharge from Nitram, Inc., a nitrogen 
fertilizer processing plant located upstream from the 
sampling station on Delaney Creek. Althouth these values 
are quite high, they represent a significant decline from 
the annual mean measured in 1982 which was 34.53 mg/l. 
other tributaries with relatively high nitrate 
concentrations were the Alafia River at Bell Shoals Road and 
Turkey Creek at Hwy 60. Agricultural run off may account 
for the elevated values in these tributaries. In February 
1987, extremely high nitrogen levels were measured in the 
Little Manatee River at state Road 579. The cause of the 
high nitrogen incident was not identified, but probably is 
of agricultural origin. 
Low nitrate values were measured in Channel "A", Cypress 
Creek and Lake Thonotosassa for both years. During 1986 and 
1987 each of the stations averaged less than 0.3 mg/l. 
Total Kjeldahl Nitrogen (Figures 5-6 and 5-7) 
Total Kjeldahl nitrogen is a parameter which is frequently 
used as an indiactor of sewage and industrial waste 
pollution. Total Kjeldahl nitrogen includes nitrogen from 
ammonia, amino acids, polypeptides and proteins, mostly of a 
biological origin. Nitrogen is released from its organic 
form as ammonia which becomes ammonium ion in water. Some 
52 
ammonium ion is then oxidized stepwise to nitrite and then 
to nitrate. 
During 1986, Kjeldahl nitrogen values were lower than 
previous years. The highest mean for Kjeldahl nitrogen was 
0.90 mg/l at station 58 in McKay Bay. The lowest annual 
mean was 0.30 mg/l which was measured in lower Tampa Bay 
near Egmont Key. The 1986 SYMAP (Figure 5-6) depicts the 
low total Kjeldahl nitrogen condition which existed in the 
Bay during that year. As indicated by the 1986 SYMAP, the 
parts of Tampa Bay which exceeded 0.5 mg/l as an annual mean 
for total Kjeldahl nitrogen were limited to Hillsborough Bay 
and Old Tampa Bay. 
During 1987 mean total Kjeldahl nitrogen concentrations 
throughout the Tampa Bay Basin ranged from a high of 1.45 
mg/l in McKay Bay and the Largo Inlet of Old Tampa Bay to a 
low of 0.53 mg/l in lower Tampa Bay. The 1987 SYMAP (Figure 
5-7) shows means exceeding 0.5 mg/l throughout Old Tampa 
Bay, Hillsborough Bay, and Middle Tampa Bay. Lower levels 
of Kjeldahl nitrogen were recorded in Lower Tampa Bay. 
Total Kjeldahl Nitrogen Trend (Figures 5-8, 5-9 and 5-10) 
Beginnning in March, 1980, Kjeldahl nitrogen analysis was 
performed by a Technicon Auto Analyzer. The change in 
methodology provided greater accuracy and precision, and 
resulted in values which were different from the values 
derived using the earlier methodology. As the pre-1980 
Total Kjeldahl nitrogen values are of dubious accuracy, the 
trend graph begins with the 1981 annual mean. 
The few data points on the total Kjeldahl nitrogen graph 
(Figure 5-8) limits the extent of the trend that can be 
presented. It demonstrates an interesting phenomenon with 
respect to total Kjeldahl nitrogen for the years of this 
report. In 1986, the lowest annual mean and the smallest 
range of total Kjeldahl occurred in each section of Tampa 
Bay. The next year total Kjeldahl nitrogen values were the 
highest measured for the period of record for each area of 
the Bay, except for Old Tampa Bay. It is important to note 
that for the period of record, total Kjeldahl nitrogen 
levels are low and the range is small, varying from 0.4 mg/l 
to 1.2 mg/l for the entire bay. 
Trend graphs depicting the monthly variation of total 
Kjeldahl nitrogen (Figures 5-9 and 5-10) illustrate the 
difference in values and seasonality of 1986 and 1987. 
Increased levels of total Kjeldahl nitrogen began to 
manifest themselves in March, 1987. It is noteworthy that 
the increase in total Kjeldahl nitrogen levels coincided 
53 
ST. 
PETERSBURG 
SV~A? 
Figure 5-6 
54 
C~ 
COl 
**.*****W~***~******* 
1 
. -
+2 
o 3 
* R 4 
* 
L :: S J ~ ~ ! ' ! . :s 
• 1 --:- 0 .4 
• It TO .:5 
.5 OR MORc 
* G~JMETRIC ~E~N 
* 
* 
* 
ST. 
PETERSBURG 
Figure 5-7 
C2:---
COl 
I 
+ 
~ 
r 
.L 
,. 
.... 
T 
.L 
r 
~ 
T 
... 
+ 
T 
.L. 
r 
.. 
.L 
1.. 
+ 
r 
r 
-T" 
.L. 
= 
-
r 
.. 
) 
r 
.L. 
T" 
r 
r 
r 
r 
.. 
;) 
.... 
******************** I 
* r 
* 
* 
* 
* 
• U::SS T~i4 ~ j . ..; • 
+:::' . .:; ~ ,.. , U .4 
03 .4 TO .5 
94 .5 OR i'lORt: 
GcOM ET U C :'IE: A ~ I 
T 
... 
+ 
I 
I 
r 
.. 
..., 
I 
T 
~ 
,. 
1. 
I 
+ 
.r 
~----~--~----~--~----~--~--~~~~--~----~--~----~--.* SV"1AP 
55 
lJ1 
0'\ 
-..J 
---<..'J 
2 
2 
1 
o 
1 
1986 TOTAL KJELDAHL NITROGEN 
---
--------------
'" __ - ~.~.~.~.~.-:.-:."7" ..... - .~ .~~~.~.~.~ .~.- - ~.~.~.~= .. ..... ... . ........  . ..... .. ......... ~ .. .. .. . 
~. . . . ----- ------ --- ------
-- --- ------- ------- - ------
2 3 4 5 6 7 8 9 10 11 12 
MONTH 
HB LTB MTB OTB 
>xj 
fo'. 
CJQ 
C 
t; 
(1) 
lJ1 
I 
CXl 
2 
-.-J 
~ (3 1 
2 
1987 TOTAL KJELDAHL NITROGEN 
D1 ~ 1\ 1 \ 
I \ 
I \ 
I \ 
lJ '~(t 
~o»r 
I 
I 
I 
I \ 
I \ 
I 
.... / 
(J/((' (If{' ~ ... ····A ..... . 
/-1/'10 Lllt] ..... :.- - -I , '. 
P{,-Ie -( \,V / • • , / \ • • ••• 
,Iff I'-
./ /1 , 
.f \ 
~ 
\ 
\ 
\ 
\ 
\ 
'--
-..---
°
0 
0 0 "0 
• "0° 
•• • 0 •••• 
0 
•• 
.--/ /1 
.- 1 \ 
------ ... , ~ ~--
..... ... L-~.< .... " /' -- /'/ ---\'" /" ... . ----::.::.'/ --,/' ... /' ' .. '\ .... 
\ 
\ 
OL-~ ____ ~ ____ L-____ L-__ ~ ____ ~ ____ -L ____ ~ ____ ~ ____ L-____ ~ __ ~~ 
1 2 3 4 5 6 7 8 9 10 11 12 
MONTH 
HB LTB MTB OTB 
~ 
1-" 
()Q 
~ 
Ii 
(t) 
VI 
-b 
z 
w 
CJ 
o 
IT: 
~ 
Z 
~ 
I 
<:( 
o 
~ 
W 
J 
~ 
~ 
~ 
o 
~ 
_I ____ -,-___ Fi .gure 5-10 
10 
......) 
- \ \ 
\ 
\ \ \ \ 
\ \ 
\ 
\ \ \ \ 
\ \ 
<:) 
r>-
\ 
I 
<6 I 
I 
I 
I I 
I 
I I I 
I I 
D 
I 
..-: I / = I I 
I 
I 
I I I I 
I 
I 
I I r-D.:;.. ( 
\ I \ 
\ 
\ 
\ I \ 
-J 
\ 
./ \ 
~ \ 
I 
\ \ \ \ 
\ '. \ 
\ '. \ \ " \ " \ " 
'6. 
\ " \ 
---
\ ', \ \ ', I: 
I: 1 
I: 
\ 
I: 
I: 
I: 
I: I 
I: 
\ I: I: 
C\J 
l/8V\J 
58 
o 
LO 
00 
(j) 
T""" 
~ 
00 
(j) 
T""" 
(Y') 
00 
en 
T""" 
C\J 
00 
(j) 
T""" 
T""" 
00 (j) 
T""" 
a: 
« 
w 
>-
• 
ro
l 
r-I 0: 
en 
r-
2 
ro 
~ 
ro 
I 
1 
1 
I 
I 
with a of heavy rainfall event (twelve inches of rain was 
recorded for March). 
Total Kjeldahl Nitrogen - Tributaries 
within the tributaries the highest mean for total Kjeldahl 
nitrogen was measured at station 133, Delaney Creek at U.s. 
41, in both 1986 (2.79 mg/l) and 1987 (22.09 mg/l). The 
high annual average in 1987 at this station is biased by a 
single measurement of 209.52 mg/l in February. The average 
for the 11 other samples (disregarding the extreme value) 
collected at station 133 was 5.05 mg/l. The elevated value 
is attributed to an industrial waste discharge from Nitram, 
Inc., a nitrogen fertilizer processing plant located 
upstream from the sampling station. 
Turkey Creek had the next highest mean of 2.53 mg/l in 1986. 
During 1986 
measured in 
mg/l) . 
the lowest mean 
the Alafia River 
Kjeldahl nitrogen 
at Bell Shoals 
value was 
Road (0.61 
During 1987 the lowest mean Kjeldahl nitrogen value was 
measured in the Hillsborough River near the state Park (1.02 
mg/l) . 
Conclusions 
Relatively high nutrient and/or chlorophyll concentrations 
were found throughout the bay. Although the City of Tampa's 
Hookers Point sewage treatment plant was converted to 
advanced waste treatment during 1979, Hillsborough Bay 
continues to have high levels of nutrient and chlorophyll. 
The high concentration of these constituents is the result 
of many years of discharging primarily treated sewage as //C) 
well as the impact of urban runoff and receiving of poor 
quality water from the Alafia River and Delaney Creek. 
within the tributaries, the Alafia River had high phosphate 
concentrations primarily due to phosphate mining and 
processing activities in Polk and eastern Hillsborough 
Counties. Delaney Creek had high phosphate values and 
extremely high nitrogen values due to the industrial waste 
discharge from Nitram, Inc., a nitrogen fertilizer 
processing plant. 
Waters within the Tampa Bay Basin may continue to have 
excessive nutrient and chlorophyll concentrations and their 
associated problems until industrial waste sources are 
controlled, advanced waste treatment is provided at domestic 
facilities and affects of urban runoff are mitigated. 
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CHAPTER 6 
CHLOROPHYLL 
General 
Chlorophyll analysis is an indirect measure of the quantity 
of planktonic algae present in a body of water. This algae 
may in turn be an indicator of eutrophication. The 
population or quantity of planktonic algae in the waters of 
the Tampa Bay Basin may frequently have a direct or indirect 
relation to the occurrence of fish kills, odors, 
discoloration of waters, water clarity or other phenomena. 
Measurements of chlorophylls a, b, c, and total chlorophyll 
were determined from 1972 through 1987. Water samples were 
collected from mid-depth. Analytically, chlorophyll a is 
the pigment most discussed, while the other pigments- are 
simply listed in the data. Chlorophyll a is not an absolute 
indicator of biomass since some planktonic species contain 
no chloroplasts and when chloroplasts are present, they vary 
in number, size and pigment content per cell. Light, 
nutrients and other factors also influence the quantity of 
chlorophyll per cell so that their horizontal and vertical 
distribution in a body of water becomes important. Despite 
these variables and limitations, chlorophyll determinations 
are a useful indicator of phytoplankton population. 
Measurements (Figure 6-1 and 6-2) 
During 1986 chlorophyll a concentrations averaged from a 
high of 22.19 ug/l near -the tip of Hookers Point and in 
McKay Bay to a low of 2.30 ug/l near Egmont Key at the mouth 
of Tampa Bay. In 1987, the highest average chlorophyll a 
concentration was 19.93 ug/l at station 58, in McKay Bay; 
the lowest average chlorophyll a concentration was 2.01 ug/l 
near Egmont Key at the mouth of-Tampa Bay. 
During 1986 and 1987 chlorophyll a concentrations remained 
at levels which were significantly lower than the 
chlorophyll a levels of the early 1980's. The SYMAPs for 
1986 and 1987 (Figures 6-1 and 6-2) show that most of Tampa 
Bay averaged less than 10 ug/l of chlorophyll a. The 
highest concentrations of chlorophyll a were in upper 
Hillsborough Bay and in the Largo Inlet area of Old Tampa 
Bay. 
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Figure 6-2 
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Tributaries 
During 1986 and 1987, Lake Thonotos~ssa, the Tampa ByPass 
Canal and Channel A consistently displayed high chlorophyll 
a concentrations. The highest average each year was at Lake 
Thonotosassa. In 1986 the value was 76.1 ug/l; the value in 
1987 was 61.4 ug/l. These values represent a significant 
increase in chlorophyll a concentrations for Lake 
Thonotosassa. The lowest average chlorophyll a was measured 
from Cypress Creek (2.45 ug/l) in 1986. In 1985, the South 
Prong of the Alafia River had the lowest chlorophyll a 
concentration, 1.56 ug/l. Lake Thonotosassa receives 
treated domestic and industrial waste from Plant City as 
well as agricultural run-off. Algae blooms with resultant 
fish kills have been common in Lake Thonotosassa during warm 
weather, however no major fish . kills were reported in 1986 
or 1987. The Tampa Bypass Canal has been a source of 
numerous complaints from residents concerning algae blooms 
and fish kills. Industrial waste, domestic waste, storm 
water runoff and the channelization of the Palm River and 
six Mile Creek all have contributed to the poor water 
quality which exists in the Tampa Bypass Canal. 
Trends (Figures 6-3, 6-4, and 6-5) 
Figure 6-3 depicts yearly trends in chlorophyll a 
concentrations in four areas of Tampa Bay (refer to Figure 
11-3) by comparing average chlorophyll a levels from 1974 
through 1987. The graph shows that over the years 
Hillsborough Bay has consistently had the highest 
chlorophyll a concentrations as compared to the other areas 
of Tampa Bay~ That cot relates well with the algae bloom 
problems which Hillsborough Bay has historically 
experienced. Old Tampa Bay and Middle Tampa Bay have not 
experienced algae bloom problems and the graph shows the 
chlorophyll ~ levels were lower than Hillsborough Bay during 
the 1970's and early 1980's. Since 1982, the chlorophyll a 
concentration in Hillsborough Bay has declined. During 
recent years, Hillsborough Bay has exhibited chlorophyll a 
concentrations which are much closer to the levels measured 
in Middle Tampa Bay and Old Tampa Bay. Lower Tampa Bay 
receives good flushing by the low nutrient water of the Gulf 
of Mexico and consequently has the lowest chlorophyll a 
concentration in the Bay. Other than Hillsborough Bay~ 
linear regression analysis indicates that chlorophyll a 
concentration has remained fairly stable over the years. 
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Figure 6-3 
"'" 
L, h, 
-, - I , , , 
, 
} ~ , co , 0) 
I ~ 
I I , ( , ' \ " 
\ " , en \ " 
J 
r-
-
\ '. ~ 0 /'- \ " co 
CO " " 0) ". ' I ". ~ 
OJ ". ' ' / ". ' ", . ..-- ". ' ", . 
I ( .. "', \ \ ~ ';\ '.' \ C\J 
. \ OJ , I co en 
, , 
I 
0) r-
..-- ~ 2 
-
" , 
'" 
" 
« I (. I a:: ,: ~ ,: « ,: W ~ ,: I 0 >-i I co >- I: 0) ~ I / : / en 1 I 
CL 1 \ :J , rr: , , , " 
~ J ' " \ ,. ... , 1 co ,.'> l"-t: 0) /. ~ 
/ I 
I / I / 0 ';:1 / \ \ , en 
\ 
\ 
:r: 
\ ~ 
\ l"-
I 0) 
I , ~ 
I 
\ 
I 
I 
\ , , 
, 
\ 
, 
, 
~ " ,'. 0) 
~ 
0 0 0 0 0 
~ (Y) C\J ~ 
65 
Figure 6-4 
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Figure 6-5 
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Figures 6-4 and 6-5 depict monthly trends for chlorophyll ~ 
concentrations in four areas of Tampa Bay (Figure 10-3) 
during 1986 and 1987 respectively. All areas of the bay 
showed a similar trend of increased chlorophyll a during the 
summer months. Hillsborough Bay had higher- levels of 
chlorophyll ~ than the other areas of the Bay. 
Yearly averages for chlorophyll ~ correlate with rainfall 
amounts. High rainfall amounts in 1979 and 1983 resulted in 
correspondingly higher chlorophyll concentrations. 
Similarly, lower chlorophyll concentrations were recorded in 
the years with lower rainfall amounts. Both 1986 and 1987 
had below average rainfall. This phenomenon is logical as 
the increase in rainfall results in higher nutrient loading 
associated with increased runoff. 
Algae Blooms 
An algae bloom is an excessive growth of a microscopic 
plant. During 1986 and 1987 algae continued to cause 
numerous problems within some portions of the Tampa Bay 
Basin, some tributaries and some lakes within Hillsborough 
County. Turbidity, odors, discolorations of the water and 
fish kills have frequently been caused, directly or 
indirectly, by algae blooms. 
Dinoflagellates, a group of microscopic, single-celled 
algae, frequently cause algae blooms in Tampa Bay. The 
dinoflagellate species of greatest concern locally is 
Ptychodiscus breve (formally Gymnodinium breve), a toxic red 
tide organism which has plagued the west coast of Florida 
and Tampa Bay for many years. 
In 1971 Tampa Bay experienced a major red tide outbreak 
which killed millions of fish throughout the Bay. In 1972 
and 1973 no red tide blooms were detected. In 1974 
outbreaks occurred all along the west coast of Florida from 
Port Charlotte to Clearwater. This outbreak, however, was 
not as severe or damaging as the 1971 outbreak. In 1975, 
1976 and 1977 the red tide organism was not detected in 
Tampa Bay. 
In 1978 a red tide outbreak occurred on the west coast of 
Florida with low concentrations of Ptychodiscus breve being 
detected in lower Tampa Bay during September and October. 
However, concentrations in Tampa Bay were not high enough to 
cause a major fish kill. 
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Red tide was again detected in lower Tampa Bay during 1979, 
1980, and 1981; however, concentrations were low and no fish 
kills occurred. 
In March 1982, the Department of Natural Resources banned 
shellfishing due to red tide along much of Florida's west 
coast including Tampa Bay. Fish kills associated with the 
red tide bloom occurred mainly in the Gulf of Mexico. Tampa 
Bay was largely unaffected. 
In September, 1983, the Environmental Protection Commission 
detected Ptychodiscus breve in lower Tampa Bay. The 
Department of Natural Resources banned shellfishing in Tampa 
Bay in October. The bloom was short lived and no major fish 
kill resulted. 
In June 1984, Ptychodiscus breve was detected in lower Tampa 
at several stations between the Skyway Bridge and Egmont 
Key. Many dead fish were observed in the area. 
In October 1985, the Department of Natural Resources closed 
Pinellas, Manatee and Sarasota counties to shellfishing due 
to a red tide bloom in the Gulf of Mexico. In November 
1985, the Environmental Protection Commission detected a 
small population of Ptychodiscus breve at one station in 
lower Tampa Bay near Egmont Key. There was no associated 
fish kill. 
In October 1986, red tide was detected offshore in the Gulf 
of Mexico, however, Tampa Bay was unaffected. 
During 1986, significant populations 
algae, or other microscopic organisms 
follows: 
of dinoflagellates 
were detected as 
Month 
January 
February 
March 
April 
Location 
Channel A 
Hillsborough Bay 
Channel A 
Old Tampa Bay 
Palm River 
Hillsborough Bay 
Palm River 
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Species Detected 
Gyrodiunium fissum 
Gyrodinium F 
Gyrodinium fissum 
Rhizosolenia spp. 
Prorocentrum micans 
Gyrodinium fissum 
Prorocentrum gracilis 
Gymnodinium spp. 
Month 
May 
June 
July 
August 
September 
October 
November 
December 
Location 
Palm River 
Hillsborough Bay 
Hillsborough Bay 
Palm River 
Alafia River 
Old Tampa Bay 
Palm River 
Old Tampa Bay 
Hillsborough Bay 
Palm River 
Alafia River 
Middle Tampa Bay 
Lower Tampa Bay 
Old Tampa Bay 
Hillsborough Bay 
Middle Tampa Bay 
Lower Tampa Bay 
Channel A 
Sweetwater Creek 
Alafia River 
Old Tampa Bay 
Channel A 
Palm River 
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Species Detected 
Gonyaulax digitalis 
Gyrodinium falcatum 
Gymnodinium spp. 
Lepocinelis playfairiana 
Gonyaulax digitalis 
Rhizoselenia spp. 
Peridinium pellucidum 
Gymnodinium spp. 
Prorocentrum triestinum 
Ceratium hircus 
Euglena elastica 
Schizothrix calcicola 
Schizothrix calcicola 
Schizothrix calcicola 
Schizothrix calcicola 
Schizothrix calcicola 
Rhizosolenia spp. 
Schizothrix calcicola 
Rhizosolenia spp. 
Schizothrix calcicola 
Rhizosolenia spp. 
Rhizosolenia spp. 
Schizothrix calcicola 
Schizothrix calcicola 
Rhizosolenia spp. 
Schizothrix calcicola 
Schizothrix calcicola 
Schizothrix calcicola 
Schizothrix calcicola 
Gymnodinium spp. 
Prococentrum micans 
Gonyaulax digitalis 
During 1987 significant populations of 
algae, or other types of microorganisms 
follows: 
dinoflagellates, 
were detected as 
Month 
January 
March 
May 
June 
July 
August 
September 
October 
December 
Location 
Hillsborough Bay 
Delaney Creek 
Old Tampa Bay 
Hillsborough Bay 
Lower Tampa Bay 
Alafia River 
Old Tampa Bay 
Hillsborough Bay 
Palm River 
Old Tampa Bay 
Hillsborough Bay 
Old Tampa Bay 
Hillsborough Bay 
Palm River 
Old Tampa Bay 
Palm River 
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Species Detected 
Prorocentrum triestinum 
Euglena spp 
filamenteous diatioms 
Prorocentrum spp. 
Scenedesmus spp. 
Ceratium hircus 
Prorocentrum spp. 
Gymnodinium spp. 
pennate diatoms 
Ceratium hircus 
Gymnodinium spp. 
pennate diatoms 
Prorocentrum spp. 
Rhizosolenia spp. 
Gymnodinium splendens 
Prorocentrum spp. 
Gymnodinium spp. 
Prorocentrum spp. 
Gymnodinium spp. 
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CHAPTER 7 
OXYGEN RELATIONSHIPS 
In an estuary, such as Tampa Bay, dissolved oxygen is a 
factor of critical importance. The waters of the estuary 
must contain sufficient quantities of dissolved oxygen to 
sustain animal metabolism. 
variations in dissolved oxygen are a 
factors such as: discharge of soluble 
oxygen demand and rate of uptake of 
photosynthesis and respiration by 
temperature; re-aeration; freshwater 
exchange. 
function of several 
organic material; 
benthic deposits; 
plankton; water 
input; and tidal 
During 1986 and 1987, biochemical oxygen demand (BOD), and 
dissolved oxygen (DO) were measured at each sampling 
station. 
Biochemical Oxygen Demand (BOD) 
Biochemical oxygen demand is a standardized measure of the 
amount of decomposable material in the water. When this 
material is decomposed, dissolved oxygen in the water is 
utilized by saprotrophic organisms. Therefore this 
decomposition can exert a demand on the dissolved oxygen 
within the water and thereby reduce the dissolved oxygen 
available for the metabolism of other aquatic animals. 
BOD Measurements (Figures 7-1 and 7-2) 
During 1986 the highest annual average for BOD was in 
Hillsborough Bay. station 71, located between Gardinier and 
the spoil disposal island 0-2, and station 58 in McKay Bay 
posted the highest annual average (2.94 mg/l) in 1986. 
station 65 in Largo Inlet area of Old Tampa averaged 2.80 
mg/l, which was the next highest annual value. The highest 
monthly value was 6.8 mg/l at station 71. The lowest annual 
average for BOD was at station 92 in lower Tampa Bay. The 
annual average for BOD at station 92 was 0.79 mg/l. 
In 1987 the highest annual BOD was at station 65 near Largo 
inlet. The value was 2.88 mg/l. The lowest annual average 
BOD was in lower Tampa Bay at station 93 near Egmont Bay. 
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The SYMAPs (Figures 7-1 and 7-2) show that most of Tampa Bay 
averaged less than 2.0 mg/l BOD for both 1986 and 1987. 
Parts of Old Tampa Bay and Hillsborough Bay averaged between 
2~0 mg/l and 3.0 mg/l. No station had an annual average 
which exceeded 3.0 mg/l either year. These conditions are 
similar to those of 1984 and 1985. The reduced level of BOD 
for these years probably resulted from the lower rainfall 
and reduction of the associated runoff. 
BOD Tributaries 
During 1986, within the tributaries, the highest average BOD 
6.14 mg/l, was measured in Lake Thonotosassa. High BOD was 
also measured in Turkey Creek. The upper Hillsborough River 
and the upper Little Manatee River had low BODs averaging 
less than 1.0 mg/l. 
In 1987, for tributaries the highest average BOD was 
measured in Lake Thonotosassa (6.15 mg/l). The lowest 
average BOD was in the Little Manatee River (1.04 mg/l). 
BOD Trends (Figure 7-3) 
Figure 7-3 depicts yearly trends in BOD concentrations in 
four areas of Tampa Bay (refer to Figure 11-3) by comparing 
average BOD levels from 1974 through 1987. The graph shows 
a generalized decrease in BOD for all areas of the bay. In 
Old Tampa Bay and middle Tampa Bay the pattern is less 
apparent than that of Hillsborough Bay and lower Tampa Bay. 
Hillsborough Bay has shown the greatest reduction in BOD. 
For the past five years, BOD levels in Hillsborough Bay have 
become more consistent with the values recorded in other 
areas of the Bay. In 1986 and 1987 the annual BOD averages 
of the four areas of the bay were within 1.0 mg/l of each 
other. 
Dissolved Oxygen 
Dissolved oxygen saturation in Hillsborough County waters, 
depending on temperature and salinity, is around 7 or 8 
mg/l. Dissolved oxygen will vary diurnally. Higher values 
occur during the day due to photosynthesis and lower values 
are evident at night due to respiration in the absence of 
photosynthesis. An area with a high BOD could be expected 
to have a dissolved oxygen concentration below saturation. 
An area undergoing an algae bloom could be expected to have 
extreme fluctuations in the diurnal cycle of dissolved 
oxygen with values higher than saturation during the day and 
Figure 7-3 
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values lower than saturation at night. consequently, 
dissolved oxygen values around 7 or 8 mg/l would indicate 
normal conditions; while values significantly higher or 
lower may indicate a stressed environment. 
Dissolved oxygen concentrations may also vary vertically in 
the water column. Dissolved oxygen may be highest near the 
surface where atmospheric oxygen can be introduced into the 
water; concentrations on the bottom may be low due to 
organic decomposition resulting in a stressed environment 
for benthic organisms. 
Dissolved Oxygen - Measurements (Figure 7-4 through 7-9) 
During 1986 and 1987 dissolved oxygen was measured at the 
surface, mid-depth, and at the bottom of each station in the 
bay. 
The SYMAPs depict the typical pattern of higher dissolved 
oxygen at the surface and a lower concentration of dissolved 
oxygen deeper in the water column. However, for both years, 
the difference in values from top to bottom is not as great 
as that of other years implying a more homogeneous and hence 
more stable oxygen environment. Most of the northern part 
of Hillsborough Bay, including East Bay and McKay Bay, had 
bottom dissolved oxygen values which averaged less than 5.0 
mg/l in 1986. Average oxygen values were slightly higher in 
1987 than for 1986. In 1987, bottom dissolved oxygen 
averaged less than 5.0 mg/l in McKay Bay, western 
Hillsborough Bay, and northeast of Courtney Campbell 
Causeway. In 1987, bottom dissolved oxygen averaged less 
than 5.0 mg/l only in McKay Bay. 
Dissolved Oxygen - Worst Condition (Figures 7-10 and 7-11) 
Dissolved oxygen, when limited for even a very short time, 
can cause significant effects on the aquatic ecosystem. An 
entire community of aquatic organisms can be decimated after 
only a few hours of oxygen depletion. Population shifts may 
occur after periods of oxygen stress, favoring facultative 
anaerobes or pioneer communities. In an attempt to visually 
depict the worst conditions which existed in the bay, while 
minimizing the possible effects of sampling or analytical 
errors, SYMAPs are presented of dissolved oxygen at the 
bottom using second minimum values for 1986 and 1987 
(Figures 7-10 and 7-11). 
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Figure 7-6 
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During 1986, the two stations in McKay Bay had second 
minimum values less than 2.0 mg/l. Seven stations had 
second minimum values between 2.0 and 3.5 mg/l. 
During 1987, only the two stations in McKay Bay had second 
minimum values less than 2.0 mg/l. Seven stations had 
second minirr.um values between 2.0 and 3.5 mg/l. 
Dissolved Oxygen - Algae Bloom Conditions (Figure 7-12 and 
7-13) 
An algae bloom can trigger a widely fluctuating diurnal 
cycle of dissolved oxygen with concentrations significantly 
above saturation during the day and significantly below 
saturation at night resulting in an unstable environment. 
Since the stations were sampled during the day, lowest 
dissolved oxygen concentrations which occur at night were 
not a part of the record. 
In an attempt to visually depict dissolved oxygen values 
indicative of algae bloom conditions, while minimizing the 
possible effects of sampling or analytical errors, SYMAPs 
for 1986 and 1987 are presented of dissolved oxygen at the 
surface using second maximum values (Figure 7-12 and 7-13). 
Dissolved Oxygen - Tributaries 
within the tributaries, dissolved oxygen samples 
collected from mid-depth. 
were 
In 1986, Sweetwater Creek and Cypress Creek, a tributary to 
the Hillsborough River, had the lowest average dissolved 
oxygen which was 3.0 mg/l. 
In 1987 low dissolved oxygen was measured at several of the 
tributary stations. The lowest annual average dissolved 
oxygen was 2.0 mg/l at station 110, the Tampa Bypass Canal 
at Hwy 60. Low annual average dissolved oxygen levels were 
also recorded in Sweetwater Creek, Cypress Creek and the 
Hillsborough River. 
Lake Thonotosassa averaged 10.0 mg/l in 1986. Again in 
1987, Lake Thonotosassa had the highest dissolved oxygen 
average, 10.2 mg/l. These elevated oxygen values are 
consistent with the high chlorophyll values measured in Lake 
Thonotosassa for these years. Historically, Lake 
Thonotosassa has experienced algae blooms causing an 
unstable oxygen environment within the lake. 
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The low dissolved oxygen average in Cypress Creek and upper 
Hillsborough River is attributed to the nature of the system 
itself rather than to pollution source. The system is very 
swampy and has a considerable amount of natural vegetative 
decomposition occurring along its course. Consequently, the 
relatively low dissolved oxygen values measured in the upper 
Hillsborough River/Cypress Creek system resulted from 
natural vegetative decomposition occurring in the headwater 
swamps rather than from pollution. On the other hand, 
oxygen stress in the Hillsborough River Tampa Bypass Canal, 
and Sweetwater Creek results from industrial and domestic 
waste, stormwater runoff, channelization and flow control 
structures. The Tampa Bypass Canal has had a history of 
algae blooms and fish kills. 
Dissolved Oxygen Trends (Figures 7-14 through 7-17) 
Figures 7-14 and 7-15 depict yearly trends in dissolved 
oxygen in four areas of Tampa Bay (Figure 11-3) by comparing 
respectively minimum dissolved oxygen on the bottom and 
maximum dissolved oxygen at the surface from 1975 through 
1987. Figure 7-14 shows that over the years Hillsborough 
Bay has consistently had the lowest minimum dissolved oxygen 
levels at the bottom indicating a stressed benthic 
environment. Figure 7-15 shows that from 1975 through 1981, 
Hillsborough Bay has had the highest maximum dissolved 
oxygen levels at the surface indicating algae bloom 
conditions. In 1982, the values in Hillsborough Bay dropped 
to come in line with the values measured in the rest of the 
bay. Since then, maximum dissolved oxygen levels have been 
similar for all areas of the bay. 
Figures 7-16 and 7-17 depict monthly trends in dissolved 
oxygen at the bottom in four areas of Tampa Bay (Figure 
10-3) during 1986 and 1987. The graph shows that the winter 
months had the highest levels of dissolved oxygen for all 
areas of the Bay while the lowest levels were found during 
the summer months. While all areas of the Bay showed 
similar trends, Hillsborough Bay had lower bottom DO 
averages than the other areas of the Bay. 
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Conclusions 
Areas under goin g o xygen stress had dissolved oxygen values 
either s ignificant l y below or above saturation, indicating 
condi t i ons charact·erized by organic decomposition or algae 
blooms . 
Areas with high BOD were generally under oxygen stress. 
BOD levels in Hillsborough Bay improved substantially in 
1980 compared to previous years with the start of operation 
at the City of Tampa's Advanced Waste Treatment Plant on 
Hooker's Point. 
Areas of the Bay which displayed relatively high BOD, and/or 
oxygen stress were the McKay Bay/East Bay area, portions of 
Hillsborough Bay, and the Largo Inlet area in Old Tampa Bay. 
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CHAPTER 8 
WATER CLARITY 
Introduction 
In an estuary, such as Tampa Bay, the intensity of light 
which prevails in the water column is of critical importance 
to the life forms which exist in the ecosystem. 
The light climate of a body of water is dependent on the 
extinction of light with depth which, in turn, is controlled 
by two factors: the absorption of radiation by water itself 
or by substances dissolved in water (such as color), and the 
scattering of radiation by suspended matter (turbidity). 
An indication of the light climate of a body of water can be 
acquired by measuring turbidity, color, and light 
penetration. A comparison of these parameters throughout 
the waters of Tampa Bay can provide information concerning 
not only the relative degree of water clarity, but can also 
provide information concerning the location of point and 
non-point sources of water pollution. 
Measurements 
During 1986 and 1987 the waters of Tampa Bay were sampled 
monthly for turbidity, color and effective light 
penetration. Water samples were collected from mid-depth 
and analyzed in the laboratory for the determination of 
turbidity and color. Effective light penetration was 
measured in the field utilizing a 20 cm diameter Secchi 
disc. 
Color 
Color in water may result from the presence of natural 
metallic ions, humus and peat materials, plankton, weeds, 
and industrial waste. 
There are two kinds of color which can be distinguished: 
true and apparent. True color is that which is due to 
sUbstances in solution within the water, whereas apparent 
color can also be affected by suspended material within the 
water as well as by the surroundings. 
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The water samples analyzed for color during this 
investigation were centrifuged to remove suspended material 
prior to analysis, resulting in the determination of true 
color rather than apparent color. 
Color Measurements (Figures 8-1 and 8-2) 
During 1986 color values ranged from an average of 36.0 
platinum-cobalt units at the mouth of the Alafia River to 
3.0 units near Egmont Key; during 1987 color values ranged 
from an average of 30.0 platinum-cobalt units in the Alafia 
River at u.s. 41 to 4.0 units near Egmont Key. Averages of 
9 color units or more occurred throughout most of 
Hillsborough Bay and upper Old Tampa Bay. Values decreased 
toward the south with stations near the mouth of Tampa Bay 
averaging 3-5 color units. 
Color Tributaries 
Much of the color in the waters of the Bay can be attributed 
to natural substances in the numerous rivers and creeks 
which discharge into the Bay, rather than to pollution. 
These tributaries originate in swamps which are heavily 
laden with tannins which impart the characteristic dark 
brown or black color to the water. Consequently, the color 
of the water will vary seasonally. During the dry season, 
when there is little flow in the tributaries, there is 
little color in the water. However, during the rainy 
season, the headwater swamps swell and overflow into the 
tributaries, carrying colored water into the Bay. 
During 1984 high average color values were 
Cypress Creek (130 units) and Double Branch 
units). In 1985 the highest arithmetic mean 
color were again at Double Branch Creek (130 
Cypress Creek (114 units). 
measured in 
Creek (104 
values for 
units) and 
Relatively low averages were measured in Channel "A" (22 
units in 1986 and 1987) and the Tampa Bypass Canal (18 units 
in 1986 and 1987). The low color values in these 
tributaries can be explained by the fact that each has been 
extensively channelized, thereby eliminating headwater 
swamps and floodplain vegetation which naturally impart 
color to the water. 
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Color Trends (Figures 8-3, 8-4, and 8-5) 
Color measurements are presented graphically to illustrate 
changes in color levels over time. Figures 8-3 and 8-4 
present the monthly averages for the four areas of Tampa Bay 
(refer to Figure 11-3) for 1986 and 1987. The yearly 
averages for the period 1974 through 1987 are presented in 
Figure 8-5. 
Color values correlate well with rainfall on both a monthly 
and annual basis (refer to Figures 10-1 and 10-2). The 
correlation is appropriate since rainfall causes headwaters 
to swell and discharge their tannin rich water, imparting 
their color to the receiving waters. 
Turbidity 
Turbidity in water is the optical property of a sample which 
causes light to be scattered and absorbed, rather than 
transmitted. Turbidity in water may be caused by the 
presence of suspended matter such as clay, silt, finely 
divided organic and inorganic matter, plankton or other 
microscopic organisms. Excessive turbidity in a body of 
water decreases the light intensity through the water column 
resulting in a decreased compensation point of 
photosynthesis with a concomitant reduction in attached 
vegetation. The injurious effect of turbidity may also 
result in the deposition of sediment on the surface of 
benthic flora and fauna. 
Turbidity Measurements (Figures 8-6 and 8-7) 
During 1986 turbidity averaged from a high of 9 NTU at 
station 7 in Hillsborough Bay to a low of 2 NTU at several 
stations in lower Tampa Bay. In 1987 turbidity averaged 
from a high of 7 NTU at several stations in Hillsborough Bay 
to a low of 2 NTU in lower Tampa Bay. The SYMAP (Figure 
8-6) shows that in 1986 turbidity averages of 7 NTU or 
greater were restricted to two small areas in Hillsborough 
Bay. Although the 1987 SYMAP (Figure 8-7) shows no area in 
Tampa Bay averaging 7 or more NTUs, the darker shading of 
Figure 8-7 indicates generally higher turbidity occurred 
throughout Tampa Bay in 1987 as would be expected owing to 
the greater rainfall of that year. 
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Turbidity - Tributaries 
within the tributaries the highest turbidity average 
occurred in Delaney Creek - 16 NTUs in 1986, 20 NTUs in 
1987. In 1986 high turbidity average also occurred in Lake 
Thonotosassa. 
The lowest turbidity in both 
two stations in the upper 
between 1 and 2 NTUs. 
1986 and 1987 occurred at the 
Hillsborough River averaging 
station #105, Hillsborough River below the dam, continued to 
have low turbidity averages (2.7 NTU) as a result of 
pollution control measures at the City of Tampa Water 
Treatment Plant which has eliminated the discharge of alum 
sludge. In 1973 that station had an average turbidity of 
782 NTU resulting from the alum sludge discharge. 
Turbidity Trends (Figures 8-8, 8-9, and 8-10) 
Figure 8-8 depicts yearly trends in turbidity in four areas 
of Tampa Bay (refer to Figure 11-3) by comparing average 
turbidity values from 1974 through 1985. The graph shows 
considerable variability from year to year with no clear 
trend. Hillsborough Bay generally had the highest turbidity 
values as compared to the three other areas of the Bay. 
Hillsborough Bay had high levels of turbidity in 1978 and 
1979 while that area of the Bay was being dredged as part of 
the Tampa Harbor Deepening project. Turbidity values in 
Hillsborough Bay dramatically improved in 1980 to the lowest 
average measured, only to be followed in 1981 by a dramatic 
increase to the highest average measured at that time. The 
cause of the extreme variation in turbidity measurements for 
these two years is not known; meteorological conditions 
(wind and rain) are suspect. In 1982 the turbidity average 
for Hillsborough Bay increased again and then decreased in 
1983. Old Tampa Bay and middle Tampa Bay had declining 
turbidity averages in 1982 and 1983. Turbidity values 
fluctuated only slightly in middle and lower Tampa Bay and 
Old Tampa Bay during 1984 and 1985, while Hillsborough Bay 
increased in turbidity during the same period. However, 
1983 was a year of unusually low turbidity in Hillsborough 
Bay; therefore, the increase noted during 1984 and 1985 may 
represent normal fluctuations rather than a trend towards 
increasing turbidity in Hillsborough Bay. 
In 1986, turbidity decreased to the lowest level for the 
period of record in all areas of the Bay except for 
Hillsborough Bay, which also showed a marked reduction in 
turbidity from 1985. In 1987, the turbidity level in 
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Hillsborough Bay remained low and essentially unchanged from 
1986. The three other areas of the Bay showed moderate 
turbidity increases in 1987 relative to 1986. 
The variable nature of the turbidity values from year to 
year is the result of several factors such as the Tampa 
Harbor Deepening Project, the occurrence of algae blooms in 
Hillsborough Bay, runoff, and the ability of wind driven 
waves to resuspend sediment and silt in the shallower areas 
of Tampa Bay. 
Figures 8-9 and 8-10 depict monthly trends in turbidity in 
four areas of Tampa Bay (refer to Figure 11-3) during 1986 
and 1987. The graphs of each year demonstrate the 
variability of monthly turbidity measurements. No direct 
correlation with monthly rainfall can be established. 
Effective Light Penetration (Figures 8-11 through 8-14) 
If a sample station is relatively shallow and the Secchi 
Disc can be observed on the bottom, an accurate 
determination of light penetration cannot be made. 
Consequently, shallow stations were excluded from the SYMAPs 
depicting effective light penetration. 
In 1986, among stations deep enough to accurately determine 
effective light penetration, average values ranged from 6 
inches in Hillsborough Bay to 150 inches in lower Tampa Bay 
near the Skyway Bridge. According to the SYMAP (Figure 
8-11) all stations in McKay Bay and Hillsborough Bay 
averaged less than 50 inches. Several stations in Old Tampa 
Bay also averaged less than 50 inches. Light penetration 
generally improved toward the mouth of Tampa Bay averaging 
greater than 90 inches at most stations in middle and lower 
Tampa Bay. The best single light penetration measurement 
taken during 1986 was 276 inches at station #95 in lower 
Tampa Bay. 
In 1987, among stations deep enough to accurately determine 
effective light penetration, average values ranged from 41 
inches in Hillsborough Bay to 148 inches in lower Tampa Bay 
near the Skyway Bridge. According to the SYMAP (Figure 
8-12) all stations in McKay Bay and much of Hillsborough Bay 
averaged less than 50 inches. The western section of Old 
Tampa Bay including the Largo Inlet and Cooper's Bayou also 
averaged less than 50 inches. Light penetration generally 
improved toward the mouth of Tampa Bay averaging 110 inches 
or more. The best light penetration measurement taken 
during 1987 was 288 inches taken at three stations in lower 
Tampa Bay. 
112 
since light penetration through the water column can be 
affected by substances dissolved in the water (color) and by 
substances suspended in the water (turbidity), it would be 
expected that light penetration within Tampa Bay would be 
affected not only by point sources of pollution but also by 
non-point source storm run-off which would carry dissolved 
and suspended materials from the surrounding land areas into 
the waters of the Bay. Consequently, areas affected by 
point source pollution would be expected to display poor 
light penetration during the whole year, while light 
penetration in areas affected only by non-point source storm 
run-off would be expected to fluctuate according to 
rainfall. 
SYMAPs were prepared which depict light penetration within 
the Bay for each quarte~ of 1986 and 1987 (Figures 8-13 and 
8-14). McKay Bay, Hillsborough Bay and portions of Old 
Tampa Bay showed consistently poor light penetration 
throughout the year. The remaining areas of the Bay 
fluctuated seasonally with respect to light penetration 
indicating the effect of storm runoff. 
In addition to point source pollution and non-point storm 
runoff, other factors can affect light penetration in the 
Bay. The occurrence of algae blooms will result in reduced 
light penetration. wind driven waves and the prop wash of 
large ships can reduce light penetration due to the 
resuspension of bottom sediments. 
Light Penetration - Tributaries 
within the tributaries, effective light penetration is not 
an accurate parameter for comparison between tributary 
stations in Hillsborough County. Many of the tributary 
stations are so shallow that the Secchi disc is consistently 
visible on the bottom, making it impossible to measure light 
penetration at those stations. Also, many of the tributary 
stations are sampled from bridges rather than from a boat, 
resulting in accuracies due to varying heights of the 
bridges from which the Secchi disc is lowered. However, the 
use of a Secchi disc at the tributary stations can provide 
comparative information from year to year at each station 
rather than between stations. 
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Figure 8-12 
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Light Penetration Trends (Figures 8-15, 8-16, and 8-17) 
Figure 8-15 depicts trends for light penetration in four 
areas of Tampa Bay (refer to Figure 11-3) by comparing light 
penetration averages from 1974 through 1987. The graph 
shows that over the years Hillsborough Bay has consistently 
had the poorest light penetration. All areas of the Bay 
showed a decline in light penetration from about 1974 to 
1979. The trend for effective light penetration began 
improving in 1980 for all areas of the Bay. Hillsborough 
Bay has had improving light penetration for each year since 
1980 until 1985 when a slight decrease was measured. Light 
penetration improved again in 1986 and 1987 in Hillsborough 
Bay. Lower Tampa Bay has had the greatest rate of 
improvement for light penetration, with significant 
increases occurring in 1984, 1985, and 1986. Light 
penetration values in 1987 were quite similar to 1986 levels 
in Lower Tampa Bay. Light penetration showed an improved 
condition in Old Tampa Bay during 1986 and maintained the 
improved conditions through 1987. Middle Tampa Bay showed a 
large increase for light penetration in 1986. The next 
year, a moderate decline in light penetration occurred, 
however, the value for middle Tampa Bay in 1987 was higher 
than most other years. The general trend continues to 
indicate improving water clarity in all areas of the Bay. 
Figures 8-16 and 8-17 depict monthly trends for light 
penetration in four areas of Tampa Bay (refer to Figure 
11-3) in 1986 and 1987. Hillsborough Bay typically had 
poorest light penetration; lower Tampa Bay usually had the 
best light penetration. The seasonal effects of rainfall 
and water temperature manifest themselves in a fairly 
typical pattern in 1986. The usual seasonal trend is not 
readily apparent in the 1987 trend graph (Figure 8-17) since 
light penetration did not decline during the summer months. 
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Conclusions 
In summary, a comparison of color, turbidity and light 
penetration in Tampa Bay demonstrated a general north to 
south trend toward decreasing color, decreasing turbidity 
and increasing light penetration. The combined effect of 
these parameters indicated a general north to south trend 
toward an increased water clarity and more favorable light 
climate. 
Hillsborough Bay has generally provided the least favorable 
light climate within Tampa Bay. Dredging activities 
associated with the Tampa Harbor Deepening Project 
contributed significantly to Hillsborough Bay's poor light 
climate during 1978 and 1979. During 1980 and 1981 section 
IV of the Harbor Deepening Project (from the "Y" to the 
Alafia River) was dredged, adversely affecting the light 
climate in upper Tampa Bay and lower Hillsborough Bay. No 
dredging occurred in the area during 1982 and 1983 which may 
account for the improvement in the light climate. other 
factors which affected the light climate of Hillsborough Bay 
included urban runoff, poor tidal flushing, resuspension of 
sediment and silt by large ships or wind driven waves and 
the occurrence of algae blooms. 
certain areas of Old Tampa Bay in the vicinity of the 
Courtney Campbell Causeway also provided a relatively poor 
light climate. These waters received domestic waste 
discharges from Hillsborough and Pinellas County and were 
seasonally affected by storm run-off from surrounding areas. 
The situation was aggravated by poor flushing due to the 
distance from the mouth of the Bay and due to hindrance of 
flushing resulting from Courtney Campbell Causeway. 
Tampa Bay generally provided relatively good light climate. 
Although Tampa Bay received domestic waste discharge and 
urban run-off in some areas, significant industrial waste 
discharge was absent, flushing action was rather good, and 
large areas of natural shoreline vegetation provided 
filtration of pollutants. 
In the future, as sections of the ship channel are 
maintenance dredged, the light climate of adjacent areas of 
the Bay can be expected to be adversely affected. The 
effects of the Grizzle-Figg Bill and Chapter 17-25, the 
Stormwater Rule, are difficult to predict with precision, 
but both sets of laws could potentially impact the light 
climate of Tampa Bay. 
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CHAPTER 9 
PHYSICAL PARAMETERS 
The physical parameters addressed in this chapter are 
salinity, temperature and pH. These parameters are measured 
in the field at the top, middle, and bottom of the water 
column at each station. A HydroLab 4041, an electronic 
instrument, is used for making the measurements. The 
instrument consists of a cluster of submersible probes 
connected via an electronic cable to a surface read-out 
unit. Calibration, quality control procedures,and routine 
maintenance assure the accuracy of the data generated by the 
instrument. 
Conductivity/Salinity 
In estuaries, such as Tampa Bay, the salinity is a 
fundamental characteristic of the ecosystem. In fact, an 
estuary is defined as a semi-enclosed body of water where 
freshwater and sea water mix. The mixing of the water from 
the Gulf of Mexico with the freshwater runoff of the 
surrounding land, either directly or via the rivers and 
streams, into Tampa Bay produces a salinity gradient. The 
salinity gradient is utilized by a variety of aquatic life 
from microscopic plankton to large adult fish. The 
variation in salinity may trigger breeding behavior or 
migration. Furthermore, juveniles often require salinity 
concentrations different from adults. Salinity varies with 
season, rainfall and tidal exchange. 
Conductivity/Salinity Measurements (Figures 9-1 through 9-4) 
Conductivity is a measure of the water's ability to conduct 
an electrical current. Electric conductance is directly 
related to the salt concentration of the water and expressed 
as micromhos per centimeter. Conductivity is converted to 
salinity based on standardized tables developed by Tiphane 
and st. Pierre of the University of Montreal, 1962. 
As would be expected, the highest conductivity measurements 
occur in lower Tampa Bay near the Gulf of Mexico; the lowest 
conductivity measurements were made near the mouths of the 
Hillsborough and Alafia Rivers. SYMAPs have been prepared 
to illustrate the salinity gradient which exists in Tampa 
Bay. Comparison of the annual SYMAPs of 1986 and 1987 
(Figures 9-1 and 9-2) shows that the average salinity of the 
Bay was quite similar in 1986 and 1987. The quarterly SYMAP 
(Figures 9-3 and 9-4) depict a nearly typical salinity 
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Figure 9-1 
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regime. Higher salinity tends to extend further up into the 
Bay during the winter and spring quarters. with the onset 
of the summer rainy season the entire Bay becomes less 
saline, especially in the upper sections of Hillsborough Bay 
and Old Tampa Bay. The unusual rainfall pattern in both 
1986 and 1987 (refer to Figure 10-3) is reflected in the 
quarterly salinity trend graphs. Quarter 4, 1986, and 
Quarter 2, 1987 each demonstrated the effect of the 
increased rainfall during that quarter. 
water Temperatures (Figures 9-5 through 9-10) 
water temperature varies seasonally with air temperature, 
though maximum and minimum conditions lag about one or two 
months behind air temperature. Water in the Bay is usually 
coldest in March and warmest in August or September. Water 
temperature is augmented by depth, mixing, and flushing. 
Shallow water stations tend to reflect daily air temperature 
more closely than deep water stations where water 
temperature doesnot change as readily. The stations in lower 
Tampa Bay receive greater water exchange with the Gulf of 
Mexico and temperatures are moderated by the temperature of 
the Gulf. Similarly, stations which do not receive good 
flushing or mixing by wind-driven waves or tidal exchange 
tend to have more extreme water temperature. In order to 
show the variations in water temperature throughout Tampa 
Bay, SYMAPs were prepared which depicted average 
temperatures at mid-depth, maximum temperatures at 
mid-depth, and minimum temperatures at mid-depth. 
In addition to annual averages, water temperature data are 
reviewed in seasonal context; accordingly maximum and 
minimum values are identified for both warm water and cold 
water conditions, ie. maximum low temperature and minimum 
low temperature. These data are valuable when considering 
seasonal varibility in the Bay. For example, during the 
summer, a station with a low maximum water temperature will 
retain more dissolved oxygen than a station with a higher 
water temperature. 
During 1986, sta5ion #9 had the highest average water temperature, 25.8 C. Station #9 is located near Tampa 
Electric Company's Big Bend powe5 plant. The highest annual 
mean water temperature was 25.7 C at station 52, which is 
near TECO's Gannon Power Plant. The lowest annual average 
water temperature was 23.4 oC at station #32 in middle Tampa 
Bay. As depicted in the SYMAP (Figure 9-5), most of 
Hillsborough BaY6 lower and middle Tampa Bay averaged 
greater than 64.5 C. Most of Old Tampa Bay averaged between 
23.5 and 24.5 C. 
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During 1987 station #63 in Old Tampa Bay near Ben T. Dazis 
Beach had the highest average water temperature of 24.7 C, 
while station #11 in middle Tampa Bay south of MacD~11 AFB 
had the lowest average water temperature, 22.8 C. As 
depicted in the SYMAP (Figure 9-6), most of the Bay averaged 
between 23.5 and 24.50 C. 
In 1986 the highest maximum temperature (31.8 oC) was 
measured at station #96 in lower Tampa Bay while the lowest 
maximum temperature (28.8 oC) was from station #64 in Old 
Tampa BaY6 The highest maximum water temperature in 1987 
was 32.6 C at station #63. Another high maximum 
temperature, 32.3 0 C, was measured at station #9 near Apollo 
Beach. The lowest maximum temperature (29.7 oC) occurred at 
stations #11 and #16 in middle Tampa Bay. The SYMAPs 
(Figure 9-7 and 9-8) show that most of ~he Bay had maximum 
water temperatures between 29.5 and 31.5 C. 
In 1986 the lowest minimum (14.6oC) was measured at station 
#66 in Old Tampa Bay while the highest minimum (16.9 0 C) was 
measured at station #9 in Hillsborough Bay and station g25 
in lower Tampa Bay. In 1987 the lowest minimum (13.8 C) 
occurred at s~ation #11 south of MacDill AFB; the highest 
minimum (19.1 C) occurred at Station #84 in middle Tampa Bay 
near Bahia Beach. The SYMAPs (Figures 9-9 and 9-10) show 
that in 1686 and 1987 the minimum temperature was never less 
than 13.0 C at any station in the Bay. 
Trends (Figures 9-11 and 9-12) 
The water temperature in the bay usually relates well to air 
temperature. To illustrate this, graphs (Figures 9-11 and 
9-12) of the annual average air temperature and water 
temperature from 1974 to 1987 are presented. A deviation in 
the pattern occurs in 1982 when the average air temperature 
increases and water temperature decreases. In 1983 the 
opposite phenomenon occurs annual air temperature 
decreases and the annual average water temperature 
increases. The correlation does not deviate for lower Tampa 
Bay. In 1986 and 1987 water temperature and air temperature 
correlate more closely. The observed phenomena may not 
reflect significant variability and may be a statistical 
artifact. The water temperature graph indicates the bay 
has become slightly warmer since 1975. 
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The pH scale describes the acidity or alkalinity of a 
solution. The important variable is the availability of 
hydrogen ions [H+]. The pH is defined as the logarithm of 
the reciprocal of the concentration of hydrogen ion and can 
be expressed as: pH = -log [H+]. In practical application 
the pH scale ranges from 0-14. Solutions with a pH of 7 are 
neutral. The more acidic solutions have lower pHs; basic or 
alkaline solutions have pH greater than 7. 
In Tampa Bay, the pH is stable and varies over a small 
range. Dissolved mineral salts such as calcium carbonate 
will bind up free hydrogen ions and make them unavailable to 
affect pH. This phenomenon is known as buffering. The Bay 
has a ready supply of calcium carbonate and is the basis for 
it's buffering capacity. Fluctuations within the normal pH 
range of the Bay are effected by algae which use carbon 
dioxide during photosynthesis and produce carbon dioxide 
during respiration. Algal blooms tend to raise the pH. 
When water monitoring reveals the pH to be outside the Bay's 
normal range, it is a strong indication something is amiss. 
Historically, industrial discharges in to Hillsborough Bay 
upset the normal pH. Monitoring in these areas indicated 
very low pH near those sources discharging acid and high pH 
near the sources which had basic or alkaline discharges. 
such discharges effectively rendered an area sterile by 
terminating biological processes. Since the 1970's 
environmental laws have been established which prohibit such 
discharge activities. 
pH Measurements (Tables 9-1 and 9-2) 
The pH is measured in the field, utilizing the pH probe of 
the HydroLab 4041. Measurements are made at top, middle and 
bottom depths. EPA methodology prefers field measurements 
because chemical and biological changes, which can affect 
pH, may occur after the sample is collected. pH analysis in 
the laboratory is performed immediately after receiving 
samples. 
Since pH is actually a logarithmic expression, arithmetic 
manipulations such as averaging can not be performed. 
Tables 9-19 and 9-20 are presented to reflect pH conditions 
in Tampa Bay in 1986 and 1987. The tables present the 
maximum and minimum pH values measured during a given year. 
Typically the pH of Tampa Bay ranges from 7.5 to 8.3. 
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Figure 9-1 
pH - FIELD - MIDDLE 
(STANDARD UNITS) 
1986 
STA #OF MIN MIN NO. of pH Values MAX MAX 
NO OBS 1 2 <=7 >=8.5 1 2 
2 12 7.0 7.1 0 0 7.8 7.8 
6 12 7.7 7.8 0 0 8.1 8.1 
7 12 7.7 7.7 0 0 8.1 8.1 
8 12 7.2 7.6 0 1 9.5 9.5 
9 12 7.6 7.7 0 0 8.1 8.0 
11 12 7.5 7.7 0 0 8.2 8.0 
13 11 7.8 7.9 0 0 8.2 8.1 
14 12 7.7 7.8 0 0 8.0 8.0 
16 11 7.6 7.7 0 0 8.3 8.1 
19 11 7.7 7.7 0 0 8.4 8.1 
21 11 7.7 7.7 0 0 8.4 8.1 
23 10 7.8 7.8 0 0 8.4 8.0 
24 11 7.9 7.7 0 0 8.4 8.1 
25 11 7.8 7.9 0 0 8.4 8.1 
28 10 7.8 7.8 0 1 9.0 8.5 32 9 7.8 7.8 0 0 8.1 8.0 
33 11 7.7 7.8 0 0 8.1 8.1 36 11 7.7 7.8 0 0 8.1 8.1 38 11 7.7 7.8 0 0 8.1 8.1 40 11 7.6 7.8 0 0 8.1 8.1 
41 11 7.9 7.9 0 0 8.1 8.1 44 12 7.6 7.6 0 0 8.1 8.0 
46 10 7.6 7.8 0 0 8.1 8.0 47 11 7.7 7.8 0 0 8.0 8.0 50 11 7.8 7.9 0 0 8.1 8.1 51 11 7.7 7.8 0 0 8.1 8.0 52 12 7.7 7.8 0 1 11. 0 8.3 54 12 7.4 7.5 0 0 8.1 8.1 55 12 7.7 7.8 0 1 9.6 8.3 58 12 7.5 7.6 0 0 8.2 8.1 60 11 7.8 7.8 0 0 8.0 8.0 61 11 7.6 7.7 0 0 8.0 7.9 62 11 7.4 7.6 0 0 7.8 7.8 63 11 7.9 7.9 0 0 8.1 8.1 64 10 7.6 7.8 0 0 8.1 8.1 65 10 7.6 7.8 0 0 8.2 8.1 66 11 7.6 7.8 0 0 8.2 8.1 67 11 7.7 7.8 0 0 8.1 8.1 68 11 7.7 7.8 0 0 8.1 8.1 70 12 7.7 7.8 0 0 8.2 8.1 71 12 7.8 7.8 0 1 9.3 8.2 73 12 7.6 7.8 0 1 9.9 8.3 74 12 7.0 7.4 0 0 8.0 7.8 80 12 7.7 7.8 0 0 8.2 8.1 81 12 7.6 7.7 0 0 8.3 8.1 82 10 7.8 7.8 0 0 8.4 8.0 84 11 7.6 7.6 0 0 8.4 8.1 90 11 7.7 7.7 0 0 8.4 8.1 91 10 7.7 7.8 0 0 8.4 8.1 92 11 7.7 7.8 0 0 8.4 8.1 93 11 7.8 7.8 0 0 8.4 8.1 94 11 7.7 7.8 0 0 8.4 8.1 95 11 7.8 7.8 0 0 8.4 8.1 96 11 7.8 7.9 0 0 8.5 8.1 
140 
Figure 9-2 
pH - FIELD - MIDDLE 
(STANDARD UNITS) 
1987 
STA #OF MIN MIN NO. of pH Values MAX MAX NO OBS 1 2 <=7.0 >=8.5 1 2 
2 12 7.1 7.4 0 1 8.8 8.0 
6 12 7.6 7.7 0 0 8.1 8.1 
7 12 7.7 7.7 0 0 8.1 8.1 
8 12 7.6 7.7 0 0 8.2 8.2 
9 12 7.8 7.9 0 0 8.3 8.1 
11 12 7.8 7.8 0 0 8.1 8.1 
13 12 7.7 7.9 0 0 8.2 8.2 
14 12 7.9 8.0 0 0 8.2 8.1 
16 12 7.8 7.8 0 0 8.2 8.1 
19 12 7.8 7.9 1 0 8.2 8.1 
21 12 7.8 7.9 0 0 8.2 8.2 
23 12 7.9 7.9 0 0 8.2 8.2 
24 12 7.8 7.9 0 0 8.3 8.2 
25 12 7.9 7.9 0 0 8.2 8.2 
28 12 7.9 8.0 0 0 8.2 8.2 
32 12 7.7 7.9 0 0 8.1 8.1 
33 12 7.7 7.9 0 0 8.2 8.2 
36 12 7.8 8.0 0 0 8.2 8.1 
38 12 7.8 7.9 0 0 8.2 8.1 
40 12 7.8 7.9 0 0 8.2 8.2 
41 12 7.8 8.0 0 0 9.0 8.3 
44 12 7.7 7.9 0 0 8.2 8.1 
46 12 7.8 7.8 0 0 8.1 8.1 
47 12 7.8 7.8 0 0 8.2 8.1 
50 12 7.9 8.0 0 0 9.0 8.2 
51 12 7.9 8.0 0 0 8.2 8.2 
52 12 7.7 7.8 0 0 8.2 8.3 
54 12 7.7 7.9 0 0 8.1 8.1 
55 12 7.7 7.6 0 0 8.2 8.2 
58 12 7.5 7.8 0 0 8.2 8.2 
60 12 7.8 7.8 0 0 8.2 8.1 
61 12 7.7 7.8 0 0 8.2 8.2 
62 12 7.4 7.5 0 0 8.1 8.1 
63 12 7.9 8.0 0 1 9.0 8.4 
64 12 7.8 7.9 0 0 8.2 8.2 
65 12 7.8 7.8 0 0 8.3 8.2 
66 12 7.9 7.9 0 0 8.3 8.1 
67 12 7.9 7.9 0 0 8.2 8.1 
68 12 7.9 7.9 0 0 8.2 8.2 
70 12 7.6 7.7 0 0 8.1 8.1 
71 12 7.8 7.9 0 0 8.3 8.2 
73 12 7.9 7.9 0 0 8.3 8.3 
74 12 7.4 7.5 0 0 8.0 7.9 
80 12 7.9 7.9 0 0 8.3 8.2 
81 12 7.9 7.9 0 0 8.2 8.1 
82 12 7.8 8.0 0 0 8.3 8.2 
84 12 7.4 7.6 0 0 8.2 8.0 
90 12 7.8 7.9 0 0 8.2 8.1 
91 12 7.9 7.9 0 0 8.2 8.1 
92 12 7.9 7.9 0 0 8.2 8.1 
93 12 7.9 7.9 0 0 8.2 8.1 
94 12 7.9 7.9 0 0 8.2 8.2 
95 12 7.9 8.0 0 0 8.2 8.2 
96 12 7.9 8.0 0 0 8.3 8.2 
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pH - Tributaries (Table 9-3) 
The major tributaries exhibit a wider range of pH values 
both from station to station and from month to month. The 
greater range of pH stems from the wider variety of water 
sources, types of headwaters, and reduced buffering capacity 
inherent in fresh water. 
Typically coastal streams have pH ranges similar to that of 
the Bay because of tidal influences. 
The pH range for stations located on the upper reaches of 
the rivers is shifted slightly toward more acidic 
conditions. These conditions arise from tannins and organic 
acids that leach from the swamps which make up the 
headwaters for these systems. 
Lake Thonotosassa tends to have higher pH values because of 
the large phytoplankton population in the lake resulting in 
an unstable oxygen environment. Higher dissolved oxygen and 
carbon dioxide increase the pH. 
Table 9-3 is presented to show the range of pH for the 
tributaries during 1986 and 1987. 
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Figure 9-3 
pH - MIDDLE 
(STANDARD UNITS) 
1986 
STA #OF MIN MIN NO. of pH Values MAX MAX NO OBS 1 2 <=6 >=8.5 1 2 
101 12 7.0 7.0 0 0 8.1 8.0 
102 12 7.4 7.5 0 0 8.3 7.8 103 12 7.0 7.0 0 0 7.4 7.4 
104 12 7.0 7.1 0 0 7.8 7.5 105 12 6.6 6.7 0 0 8.5 8.2 
106 12 6.2 6.6 0 0 8.1 7.8 
107 12 6.2 6.7 0 0 8.5 8.2 
108 12 6.4 7.3 0 0 8.2 7.8 
109 12 7.2 7.4 0 0 8.2 8.0 
110 12 7.2 7.3 0 1 9.1 8.0 
111 12 6.3 6.7 0 0 8.1 8.0 
112 12 7.0 7.0 0 0 7.6 7.5 
113 12 6.4 6.5 0 0 8.2 8.0 
114 12 6.3 6.5 0 0 8.1 7.9 
115 12 6.3 7.1 0 0 8.1 8.0 
116 12 6.3 7.0 0 0 8.1 8.1 
118 12 7.5 7.5 0 7 10.2 9.9 
120 11 6.3 6.4 0 0 8.0 7.8 
129 12 6.4 6.7 0 0 8.1 8.0 
132 12 7.0 7.2 0 0 7.9 7.6 
133 12 6.9 6.9 0 0 7.9 7.7 
135 12 7.0 7.1 0 5 9.8 9.8 
136 12 7.0 7.2 0 0 8.1 7.9 
137 12 6.7 6.9 0 0 7.8 7.5 
138 12 6.9 7.2 0 0 8.3 8.2 
139 12 6.7 7.2 0 0 8.1 8.1 
140 12 5.7 6.6 1 0 8.1 8.0 
1987 
STA #OF MIN MIN NO. of pH Values MAX MAX 
NO OBS 1 2 <=6 >=8.5 1 2 
101 12 7.1 7.1 0 0 8.3 7.8 
102 12 7.4 7.5 0 0 7.8 7.7 
103 12 7.2 7.3 0 0 7.7 7.6 
104 12 7.0 7.1 0 0 7.6 7.6 
105 12 7.3 7.5 0 0 8.1 7.9 
106 12 6.5 7.1 0 0 7.9 7.6 
107 12 6.5 6.7 0 0 8.4 7.8 
108 12 7.1 7.4 0 0 7.9 7.8 
109 12 7.5 7.6 0 0 8.1 8.1 
110 12 6.4 7.4 0 0 8.1 7.8 
111 12 7.3 7.6 0 1 9.3 8.1 
112 12 7.0 7.1 0 0 7.5 7.5 
113 12 7.0 7.1 0 0 8.3 7.9 
114 12 7.4 7.5 0 0 7.9 7.8 
115 12 7.1 7.3 0 0 8.1 8.0 
116 12 7.2 7.4 0 0 7.9 7.8 
118 12 8.1 8.2 0 6 9.7 9.3 
120 11 7.2 7.2 0 0 8.1 7.6 
129 12 6.7 7.2 0 0 8.1 7.9 
132 12 7.0 7.2 0 0 8.2 7.9 
133 12 7.0 7.2 0 0 8.4 7.8 
135 12 8.1 8.2 0 5 9.8 9.3 
136 12 7.4 7.5 0 0 8.0 8.0 
137 12 7.1 7.1 0 0 7.7 7.6 
138 12 7.3 7.4 0 0 7.9 7.9 
139 12 7.2 7.3 0 0 7.9 7.9 
140 12 6.9 6.9 1 0 8.0 7.9 
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CHAPTER 10 
METEOROLOGY AND HYDROLOGY 
Meteorology (Tables 10-1 and 10-2 and Figures 10-1, 10-2 
and 10-3) 
Daily maximum and minimum air temperatures affect water 
temperature because Tampa Bay is relatively shallow. Many 
parameters measured are directly or indirectly affected by 
changes in water temperature. Tables 10-1 and 10-2 show the 
average temperature for each month during 1986 and 1987 
respectively, as well as the amount that each average 
departed from normal. 
In 1986 the average yearly temperature was 1.6 degrees 
Fahrenheit warmer than the normal yearly average. However, 
8 months of 1986 deviated from their respective normal 
o 
monthly average by more than 2.0 F. oNovember and Decemb5r 
were warmer than usual by 9.6 and 5.2 F. February was 4.2 F 
cooler than usual. In 1987, the average temperature WgS 
very close to normal, except for April which was 5.6 F 
cooler than normal. 
Precipitation can affect water parameters by dilution and 
runoff (clean or polluted). Tables 10-1 and 10-2 show the 
total precipitation for each month and the 24-hour maximum 
precipitation for each month during 1986 and 1987. Rainfall 
totals are of interest for interpretation of parameter 
trends. Yearly rainfall totals are displayed graphically in 
Figure 10-1. Monthly rainfall totals for 1986 and 1987 as 
well as typical monthly rainfall amounts are depicted in 
Figure 10-2. 
Total rainfall amount for 1986 was 41.60 inches, which is 
less than the average annual rainfall amount of 48.00 
inches. July had 6.24 inches of rainfall which represents 
the highest monthly total in 1986. March was the only month 
in 1986 which had more than normal rainfall. 
The total rainfall for 1987 was 49.10 inches, which is very 
close to normal rainfall. However, the annual total belies 
the actual condition. In March, 12.01 inches of rainfall 
occurred. This represents almost 9 inches above normal. 
For most other months, the rainfall totals were below 
normal, especially in the summer months which usually 
account for the greatest amount of rain. 
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Average windspeed and prevailing direction for each month 
during 1986 and 1987 are presented in Table 10-1 and 10-2. 
The windspeed and direction can influence water chop, wave 
and tidal height. Average monthly wind conditions are 
presented in the tables, however, short term wind events can 
actually have greater affect on tides, waves and water 
clarity. winter winds are associated with the passage of 
cold fronts and strong north winds can prevail for two or 
three days. strong north winds tend to reduce the amount of 
water in the bay exposing shallow areas. During the summer, 
strong wind events usually of short duration are generally 
associated with thunderstorms. 
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TABLE 10-1 
METEOROLOGICAL VARIABLES AFFECTING WATER QUALITY 
HILLSBOROUGH COUNTY, FLORIDA 
1986 
TEMPERATURE PRECIPITATION WIND 
DEPARTURE TOTAL MAX SPEED PREVAILING 
MONTH AVG. FROM NORMAL INCHES 24 HRS. (mph) DIRECTION 
Jan. 59.3 -0.5 2.37 1.17 7.2 N 
Feb. 65.0 +4.2 1.49 0.74 6.6 SW 
March 65.4 -0.8 4.27 3.37 8.2 E 
April 69.1 -2.5 0.95 0.92 7.0 NW 
May 77.4 +0.3 2.46 1.15 6.9 ESE 
June 81.8 +0.9 5.00 1. 63 5.3 SE 
July 83.0 +0.8 6.24 1. 57 5.8 SW 
Aug. 82.6 +0.4 5.46 1. 59 5.4 SSE 
Sep. 82.3 +1.4 3.87 1. 71 5.2 E 
Oct . 76.8 +2.3 6.21 2.40 5.5 ENE 
Nov. 76.3 +9.6 1. 33 1.08 6.9 E 
Dec. 66.5 +5.2 1. 95 0.96 7.3 NE 
YEARLY 73.8 +1. 6 41. 60 3.37 6.5 E 
148 
TABLE 10-2 
METEOROLOGICAL VARIABLES AFFECTING WATER QUALITY 
HILLSBOROUGH COUNTY, FLORIDA 
1987 
TEMPERATURE PRECIPITATION WIND 
DEPARTURE TOTAL MAX SPEED PREVAILING 
MONTH AVG. FROM NORMAL INCHES 24 HRS. (mph) DIRECTION 
Jan. 59.2 -0.6 3.29 1. 30 8.0 NW 
Feb. 63.2 +2.4 1. 50 0.71 7.5 NE 
March 66.4 +0.2 12.01 3.24 8.9 E 
April 66.4 -5.2 0.39 0.21 7.6 WNW 
May 77.8 +0.7 2.86 1.89 7.2 E 
June 82.7 +1.8 3.39 1. 30 7.7 SSE 
July 83.1 +0.9 6.06 1. 26 6.5 SE 
Aug. 83.7 +1.5 8.50 1.97 6.4 SSW 
Sep. 81.4 +0.5 4.76 2.72 6.2 E 
Oct. 71.3 -3.2 1. 46 1. 38 9.3 NNE 
Nov. 68.9 +2.2 4.36 1.92 9.1 ENE 
Dec. 64.3 +3.0 0.50 0.39 7.5 ENE 
YEARLY 72.3 +0.1 49.08 3.24 7.7 E 
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152 
Flushing of Tampa Bay (Figure 10-3) 
The University of South Florida Engineering Department under 
the guidance of Dr. Bernard E. Ross has developed a 
mathematical model of hydraulic dynamics and water quality. 
The united State Geologic Survey under the guidance of Dr. 
Carl Goodwin has also made extensive studies of Tampa Bay 
hydrodynamics. The following discussion is extracted 
from these sources and is intended only as a cursory 
overview of Tampa Bay flushing. 
River inflow, sewage plant effluent, and rainwater runoff 
contribute some localized flushing to Tampa Bay, however, 
tidal flushing affects the greatest water exchange in Tampa 
Bay. 
A complete tidal cycle for Tampa Bay requires 14 1/2 days, 
during which a semi-diurnal pattern (two high tides and two 
low tides daily) predominates. The size and configuration 
of Tampa Bay causes phase shifts in the time and duration of 
high and low tides. The high tide at the entrance of Tampa 
Bay and the high tide in the extremity of Old Tampa Bay 
differ in time by about three and one-half hours. Base data 
for Tampa Bay are established at the st. Petersburg Pier. 
Confused movement occurs when ebb waters meet flood waters. 
Much of the work done by USF and USGS focused on net or 
resultant flows throughout Tampa Bay. A detailed study of 
single particles released to northern Old Tampa Bay showed 
that their final flushing into the Gulf of Mexico could 
require up to twenty months, depending upon the initial 
location of the particles. Flushing from southern Old Tampa 
Bay could be accomplished in about five months. To effect a 
90 percent reduction in concentrations of a sUbstance in 
Tampa Bay required about six months. 
Calculations made at the USF Engineering Department 
estimated that only about one quarter of the tidal quantity 
of water is permanently removed from Tampa Bay by mixing 
with Gulf of Mexico waters. 
Net rotary motions, known as "gyres", are apparent 
throughout the Bay. In addition to tidal flow, bottom depth 
configuration may have a role in inducing gyres. Particles 
in suspension (or in solution) tend to concentrate in the 
vicinity of these gyres. A comparison between the location 
of these major gyres and the locations of certain water 
quality phenomena may show correlations. 

CHAPTER 11 
SAMPLING STATIONS AND STATISTICS 
Sampling stations 
Table 11-1 lists the location of each fresh water sampling 
station while Figure 11-2 locates the corresponding stations 
on a map of Hillsborough County. Figure 11-3 is a map of 
Tampa Bay showing each of the saltwater sampling stations, 
and the four areas of Tampa Bay (Old Tampa Bay, Hillsborough 
Bay, Middle Tampa Bay and Lower Tampa Bay). 
Annual Averages 
The 1986 annual averages are presented in Table 11-1 for 
saltwater stations and Table 11-2 for freshwater stations 
for each water quality parameter measured. 
The 1987 annual averages for saltwater and freshwater 
stations are presented in Tables 11-3 and 11-4 respectively. 
The unit of measure for each parameter is as follows: 
Biochemical Oxygen Demand (mg/l) 
Carbon, Total organic (mg/l) 
Chlorophyll a (ug/l) 
Chlorophyll b (ug/l) 
Chlorophyll c (ug/l) 
Chlorophyll, Total (ug/l) 
Coliform, Fecal (colonies/100 ml sample) 
Coliform, Total (colonies/100 ml sample) 
Color (Platinum-Cobalt Units) 
Conductivity (micromhos/cm) 
Depth, Bottom (feet) 
Depth, Sample (feet) 
Effective Light Penetration (inches) 
Fluoride (mg/l) 
Nitrogen, Ammonia (mg/l) 
Nitrogen, Kjeldahl (mg/l) 
Nitrogen, Nitrate (mg/l) 
Nitrogen, Nitrite (mg/l) 
Nitrogen, organic (mg/l) 
oxidation-Reduction Potential (millivolts) 
Oxygen, Dissolved (mg/l) 
Phosphate, Dissolved Ortho (mg/l) 
Phosphate, Total (mg/l) 
Salinity (parts per thousand) 
Solids, Suspended 6mg/ l ) 
Temperature, Air ( Cb 
Temperature, Water ( C) 
Turbidity (NTU) 
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TABLE 11-1 
HILLSBOROUGH COUNTY ENVIRONMENTAL 
PROTECTION COMMISSION 
WATER QUALITY MONITORING STATIONS - FRESHWATER 
STATION NUMBER 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
118 
120 
129 
132 
133 
135 
136 
137 
138 
139 
140 
LOCATION 
Double Branch Creek at Hillsborough 
Ave. 
Channel "A" at Hillsborough Avenue 
Rocky Creek at Hillsborough Avenue 
Sweetwater Creek at Memorial 
Highway 
Hillsborough River at S.R. 585 
Hillsborough River at Fowler Avenue 
Baker Creek at Thonotosassa - Plant 
City Road 
Hillsborough River at U.S. 301 
Tampa Bypass Canal at U.S. 41 
Tampa Bypass Canal at S.R. 60 
Turkey Creek at S.R. 60 
Little Manatee River at U.S. 41 
Little Manatee River at U.S. 301 
Alafia River at Bell Shoals Road 
North Prong of Alafia River above 
confluence 
South Prong of Alafia River above 
confluence 
Lake Thonotosassa at mouth of Flint 
Creek 
Cypress Creek at S.R. 581 
Little Manatee River at S.R. 674 
Bullfrog Creek at Symmes Road 
Delaney Creek at U.S. 41 
Middle of Lake Thonotosassa 
Cockroach Bay 
Hillsborough River at Columbus 
Avenue 
Delaney Creek at 36th Avenue and 
54th Street 
South Prong of Alafia River at 
Bethlehem Road 
Little Manatee River at S.R. 579 
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FRESH WATER SAMPLING STATION 
HILLSBOROUGH COUNTY, FLORIDA 
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25 
26 
26 
27 
27 
7 . 4 
7 9 
7 . 9 
7 . 9 
7 . (I 
7 . 8 
8 . 0 
. 8 
. 8 
.8 
7 . 8 
7 . \) 
7 . 9 
6 . 0 
8 . 0 
. 9 
7 . 9 
7 . 9 
7 . 9 
7 . 9 
8 . 0 
7 . 8 
7 . 8 
7 .8 
6 . 0 
7 . 9 
8. 1 
7 . 8 
8. 1 
7 . 8 
. 8 
7 . 8 
7 . 7 
8 . 0 
7 . 9 
7 9 
7 . 9 
7 . 9 
7 . 8 
8 . 
8 . 1 
7 . 9 
7 . 9 
8 . 0 
7 . 8 
7 . 8 
7 . 9 
7 . 9 
7 . 9 
7 . 9 
8 . 0 
8 . 0 
7 .f. 
. 9 
. 9 
8.0 
7 . 9 
7 . 9 
8 . 0 
7.9 
7 . 9 
. 9 
7 . 9 
8 . 0 
7.9 
8 . 0 
8. 1 
7 . 9 
7 . 9 
7 . 9 
7 . 9 
7 .9 
8 . 0 
7 . 8 
7 . 9 
7.9 
8 . 0 
7 . 9 
8 . 2 
7 . 7 
8 . 1 
7 . 6 
. 9 
7 . 8 
7 . 7 
8. 0 
7 . 9 
8. 0 
7.9 
7 9 
7 . 9 
7 . 9 
8 . 1 
8 . 1 
7 . 9 
7 . 9 
6 . 0 
7 . 8 
7 . 9 
8 . 0 
7 . 9 
8 . 0 
8 . 0 
8 . 0 
8 . 0 
7 .5 
7.8 
7 . 8 
7.6 
7 .b 
7 . 9 
7 . 9 
7 . 9 
7 . 8 
7 . 9 
7 .9 
7 . 9 
. 9 
B . 0 
8. 0 
7.9 
7 . 9 
7 . 9 
7 . 9 
7.9 
8 . 0 
7. 
7.6 
7 . 9 
8 . 0 
7 . 9 
fJ.l 
7.6 
8 . 0 
7 . 
. 6 
7 . 7 
7.6 
8 . 0 
7.9 
7 . 9 
7 . 9 
7 . 9 
7 . 6 
8 . 0 
6 . 1 
7 . 9 
7 . 9 
6 . 0 
7 . 8 
7 . 9 
7.9 
7 . 9 
6 . 0 
6.0 
6 . 0 
8.0 
B . O 
7 .9 
8 . 0 
6.0 
8 . 0 
8 . 0 
B.2 
6 . 0 
8.0 
8 . 0 
8 . 1 
8 . 1 
8. 1 
8 . 1 
8 . 0 
9 . 0 
8 . 1 
. 8.0 
7 .9 
8. 1 
8.0 
6 . 1 
6.0 
8 . 2 
8 . 0 
6 . 1 
6 . 1 
8 . 1 
8 . 0 
8.0 
8 . 0 
6 . 1 
8. 1 
6 . 1 
8 . 0 
6. 1 
2950 
4950 
5250 
4800 
5900 
5650 
6450 
6050 
7200 
72!lO 
6650 
7050 
7200 
7150 
6500 
6400 
6500 
5250 
5550 
5500 
5650 
5250 
5250 
4950 
5450 
5550 
5350 
5500 
5500 
5200 
5200 
5300 
4850 
5500 
4950 
5100 
5250 
5250 
5800 
4700 
5450 
5500 
5700 
6150 
6350 
6350 
6900 
7950 
7800 
7650 
7750 
7650 
7500 
1-3 
Pl 
0-
t-' 
(1) 
,..... 
,..... 
I 
N 
,.-., 
C"'.l 
o 
::l 
rt 
,...-
::l 
C 
(1) 
Po. 
'-" 
.... 
0'1 
W 
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PAGE 2 
STA . NO YR TEMP . WAT.T TEMP.WAT . M TEMP . WAT . n 
2 87 
6 87 
7 87 
8 87 
9 87 
1 1 87 
13 87 
14 87 
16 87 
19 87 
21 87 
23 87 
24 87 
25 87 
28 87 
32 87 
33 87 
36 87 
38 87 
40 87 
4 1 87 
44 87 
46 87 
47 87 
50 87 
51 87 
52 87 
54 87 
55 .87 
58 87 
60 87 
61 87 
62 87 
63 87 
64 87 
65 87 
66 87 
67 87 
68 87 
70 87 
71 87 
73 87 
80 87 
81 87 
82 87 
84 87 
90 87 
91 87 
92 87 
93 87 
94 87 
95 87 
96 87 
24 . 0 
23 . 8 
24.0 
27 . 9 
"4 . 9 
23.3 
24 . 5 
2 4 . 1 
23 . 11 
23.9 
2 4 . 1 
24 . 7 
24 . 3 
24.8 
24 . 7 
2 4 . 5 
2 4 . 1 
2 4 . 3 
2 4 . 1 
2 4 . 1 
24.4 
23.8 
23 . 7 
2 3 . 7 
24 . 7 
24 . 5 
25.2 
23 . 8 
24 . 4 
24 . 0 
23 . 9 
2 3 . 7 
23 . 4 
25.2 
25 . 6 
24 . 4 
2 3 . 7 
2 4 . 1 
2 4 . 2 
23.7 
24 . 7 
24 . 8 
24.4 
24 . 2 
2 4 . 6 
23 . 8 
2 4 . 2 
24 . 5 
2 4 . 1 
2 4 . 2 
2 4 . 0 
23 . 5 
25 . 2 
2 3 . 6 
2 3 . 2 
2:< . 3 
24 . 2 
2 4 . 1 
2 2 . 8 
24 . 0 
2:< . 2 
23 . 
23 . 7 
23 . 9 
n . 7 
24 . 0 
2 4 . 4 
23. 9 
24 . 0 
23 . 8 
23.9 
23 . 11 
23 . 6 
24 . 1 
23 . 0 
23 . 3 
23 . 3 
24.3 
24 . 1 
24 .0 
23.4 
23 . 7 
23 . £, 
23 . 2 
23 . 7 
23 . 4 
24 . 7 
23 . 0 
23 . 2 
23 . 2 
23 . 6 
23 . 8 
23.3 
23.8 
23 . 9 
23 . 7 
23 . 4 
24 . 0 
23 . 7 
23 . 9 
23 . 8 
23 . 8 
23 . 8 
23 .·7 
23 . 8 
24 . 3 ' 
2".5 
23 . 6 
n 8 
26 . 7 
2 ~ . !l 
23 3 
24 . 0 
2" . 0 
~! 3 . 9 
24 . (0 
24 . 
2:< . f) 
24 . ;0 
24 . 6 
2~ _ P 
24 . 1 
:'3 . 9 
24 . 0 
24 . 7 
2 3 9 
2 4 .2 
23 . 9 
23. (, 
23 . 
24 3 
2 4 . 1 
24 . 4 
2 -1 • 4 
24 . 0 
24 
23 . 9 
24 . 7 
24 . .{j 
24 . 6 
25 . 
24 . 
23 . 7 
23 . 6 
24 . 0 
24 . 0 
24 . 1 
24 . 1 
24 . 1 
24 .0 
24 . 1 
23 . 9 
24 . 1 
23 . 9 
24 . 0 
:>4.0 
23 . 9 
23 . 9 
25 . 0 
TEMP . AIR 
2 2 
2 3 
24 
;~ 6 
~' 11 
;0 4 
24 
2 4 
;> 4 
2 4 
;> 4 
2£i 
24 
? (; 
26 
24 
23 
25 
n 
;J 3 
" < < .0 
23 
23 
22 
2 5 
25 
2 t. 
20 
2 7 
~ 1 
22 
21 
;> 1 
25 
23 
;>3 
22 
23 
23 
23 
26 
27 
25 
24 
26 
23 
24 
26 
24 
25 
25 
2 6 
26 
PH . T 
. £0 
. 9 
7 . 9 
5 . 1 
B . O 
7 (. 
8 . 0 
7 . 9 
7 R 
7 . 9 
7 . 9 
8 . 0 ' 
7 . 9 
e . (J 
8 0 
8 . 0 
8 . 0 
8 0 
8 . 0 
. 9 
U. 1 
7 . 8 
7 . 9 
7 . £! 
8 . 0 
8 . 0 
8 . 
7 . 9 
fl . 0 
7 . ~ I 
7 . 9 
7 . 9 
7.8 
8 . 1 
0 . 0 
8 . 0 
0 . 0 
8 . 0 
8 . 0 
. 9 
8 . 1 
8 . 0 
8 . 0 
8 . 0 
(\ . 0 
7 7 
7 . 9 
0 . 0 
7 . 9 
8 . 0 
0 . 0 
8 . 0 
e . 0 
PH . M 
7 . 8 
8 . 0 
8.0 
8 . 0 
(; . 0 
(1 0 
8 . 1 
e . 0 
. 9 
9 
8 . 0 
8 . 0 
8 . 0 
8 . 1 
8 . 1 
8 . 0 
8 . 1 
8 . 0 
f· . 1 
8 . 1 
6 . 1 
7 . ~I 
8 . 0 
6 . 0 
8 . 1 
8 . 1 
8. 1 
7 . 9 
II . I 
7 . 9 
8 . 0 
8 . 0 
7 . 8 
8 . 1 
11 . 0 
11 . 1 
8 . 0 
6 . 0 
8. 1 
7 . 9 
8 . 1 
8 . 1 
8 . 1 
6 . 0 
8 . 1 
7 . 8 
8 . 0 
8 . 0 
8 . 0 
8 . 0 
8.0 
8 . 1 
11 . 1 
PH . B 
7 8 
7 . 9 
7 . 9 
8 . 0 
7 . 9 
. 9 
8 . 0 
8 . (I 
7 . 9 
7 . 9 
7 . 9 
8 . 0 
7. 9 
B . 1 
8 . 0 
8 . 0 
8 . 0 
8 . 1 
8 . 0 
8 . 0 
R . 1 
7 . 8 
8 . 0 
7 . 9 
8 . 1 
8 . 1 
8.0 
7 . 8 
8 . 0 
7 . 8 
8.0 
7 . 9 
7 . 7 
8 . 1 
8 . 0 
8 . 1 
8 . 0 
8 . 0 
8 . 0 
7 .9 
8.0 
8 . I 
8 . 0 
8 . 0 
8 . 0 
7 . 7 
7 . 9 
8 . 0 
8 . 0 
8 . 0 
8.0 
8 . 0 
8.0 
PH . LAB 
7 . ~ 
7 . 7 
7 . e 
7 . 
8 . 0 
8 . 0 
. 9 
8. (J 
8.2 
11 . 2 
8 . 2 
8 .2 
8 . 3 
8.2 
8.2 
7 . 9 
7.9 
7 . 9 
7 . 9 
7 . 9 
8 . 4 
7 . 9 
8.0 
6 . 0 
8 . 5 
8.0 
7.8 
7 . 8 
7 . 9 
7 . 8 
8 . 0 
8 . 0 
8 . 0 
8. 5 
8 . 0 
8 . 0 
11.0 
6.0 
8 . 0 
7.8 
7 . 9 
8 . 0 
8 . 0 
8 . 1 
8 . 3 
8 . 2 
8 . 2 
8 . 2 
8 . 2 
~ . 2 
8 . 2 
8 . 2 
8 . 3 
CL NA 
4500 
5150 
4900 
4800 
50[,0 
5700 
6850 
5200 
5550 
5650 
5650 
5650 
6050 
5750 
5300 
6550 
6600 
6350 
6100 
5950 
5850 
4650 
5100 
5500 
5750 
6100 
5050 
5250 
5050 
4850 
5500 
5450 
4850 
5950 
5150 
77 00 
5400 
6050 
6300 
4950 
5200 
5150 
5250 
5500 
4800 
5000 
6050 
6200 
~250 
6600 
6600 
6250 
6250 
J-:3 
III 
0" 
t-' 
~ 
.... 
.... 
I 
w 
........ 
C":l 
o 
::l 
rt 
I-'-
::l 
C 
~ 
0-
'-' 
I-' 
0'\ 
~ 
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S TA .NO YR 
~IILLSBOROUGH COUNTY EI\: V IRONMEI\:TAL rnOTECTICJN CCJMM I :;';I OIJ - ~IJnFt, C[ WII T cn f\'.O NIT OR ING I'.NNUAL MEAN HEF'OHT 
COND.T COND . M COND . O CO N D . LA[ ~j A I SA L . M SA L . B DO.T DO . M DO . B 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ ... - - - - - --- - .- - - - - - - _ .- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 86 
6 86 
7 8 6 
8 86 
9 86 
1 1 86 
1 3 86 
14 86 
16 86 
19 B 6 
" 1 8 6 
23 86 
2 4 86 
25 86 
28 86 
32 86 
33 86 
36 86 
38 86 
40 86 
4 1 86 
44 86 
46 86 
47 86 
50 86 
51 86 
52 86 
54 86 
55 86 
58 86 
60 86 
61 86 
62 86 
63 86 
64 86 
6f. 86 
66 86 
67 86 
68 86 
70 86 
71 86 
73 86 
80 86 
81 86 
82 86 
84 86 
90 86 
91 86 
92 86 
93 86 
94 86 
95 86 
96 86 
31075 
377 4 0 
38700 
36940 
41250 
40150 
41833 
42130 
43010 
44490 
45740 
47150 
47 51 0 
47 180 
44610 
42033 
41970 
41378 
40540 
39430 
39900 
39438 
37200 
37580 
40500 
41067 
38670 
36460 
37880 
35490 
37556 
36070 
34775 
39983 
37167 
37880 
39710 
41450 
37300 
38100 
39970 
40700 
41580 
42610 
41320 
47180 
49140 
50090 
51030 
51340 
50300 
48580 
30960 
38050 
38840 
35200 
412 gO 
40410 
42156 
42120 
0660 
44820 
45870 
47610 
47560 
47510 
44950 
42400 
42320 
41622 
40590 
39550 
40020 
38850 
37430 
38120 
40600 
4 1278 
39510 
4 1090 
39570 
37930 
37870 
38730 
35710 
39370 
36420 
37780 
38060 
39800 
41456 
38450 
38490 
40070 
40890 
41860 
42620 
417 B 2 
47350 
49480 
50400 
51 170 
51640 
50490 
46690 
4 0 45 0 
38460 
390 4 0 
39 4 00 
41 3 10 
4 0660 
4 2600 
4 3 1f,0 
42810 
4 53 90 
45990 
47 900 
47630 
47900 
45330 
42733 
42520 
41(,56 
40620 
39640 
40150 
403:18 
37920 
36870 
40690 
4 1356 
401 10 
43900 
40590 
40640 
37922 
39300 
37350 
40050 
37900 
38 32 0 
40000 
4 151 1 
40386 
38900 
40230 
40990 
42150 
42760 
40760 
47420 
49780 
50590 
51350 
51710 
50510 
49460 
3 H· 0 0 
35850 
3(,200 
34200 
3 7[,00 
36750 
35333 
38 250 
32050 
3280 0 
3:<450 
34050 
3 4€ 00 
3 2 900 
308[,0 
30600 
29400 
3:10 (j 0 
28700 
29500 
29050 
34500 
26450 
26600 
29750 
2 4276 
36100 
3700 0 
36300 
35[,5 0 
26 450 
2 7 6[, 0 
26250 
29 100 
2680 0 
26 4 00 
25750 
29 550 
29500 
35400 
36550 
37 150 
38150 
38550 
29 450 
2 9550 
34750 
35700 
36 300 
36600 
37100 
36000 
36 2 50 
1!> . 9 
~ ~ () 
~. 4 
23_ 5 
.2 6 . ~ 
;>5 . 7 
26 . 9 
'27 . 1 
27 . 8 
n . B 
29. 7 
30.7 
30 . 9 
30.7 
28 .9 
2 7 . 1 
27.0 
2 f; . 6 
26.0 
2!) . ~' 
25 . 6 
2S .2 
23 . 7 
2 ~i . 9 
26 0 
26 . 4 
2 4 . 7 
23.2 
2 ~ . 1 
22 . tJ 
;> 3. 9 
22. 9 
;;- 2 . ~ 
25.6 
2;> . 5 
23 . f, 
2 4 .2 
25. 4 
26 . 7 
23 . 8 
2 4 . 3 
25 . 6 
26 . 1 
26.7 
27 . 5 
26 . 6 
30 . 7 
32 . 1 
32 . 8 
33 . 5 
33 . 7 
33 . 0 
31 . 7 
1 9 . 7 
~4 0 
2 4 .5 
22 . 2 
26 . 1 
') c C 
L .... ' • -..J 
25 
2 ~ . 
26 9 
2 7 . 6 
28.3 
29.4 
29 . 5 
29.2 
27 5 
~ 5 . 9 
2 ~, . 8 
2 5 . 3 
2 4 . 7 
2 4 . 1 
2 4 . 4 
2 4 . 3 
22 . 6 
23. 0 
2 4 . 8 
25 . 0 
2 4 . 9 
:' 5 . 9 
25 . 0 
23 . 9 
22. !l 
23 . ~ 
21 _ 5 
2 4 . 0 
22 . 0 
22 . 7 
2 2 . 8 
2 4 . 3 
25 . 3 
24.2 
24 . 4 
25 . 3 
2 5 . 9 
26 . 6 
2 6 . 0 
2 5 . 3 
29 . 4 
30 . 7 
31 . 4 
31 . 9 
32 . 2 
31 . 4 
30 . 5 
2 4 . 6 
2 4 . 5 
2 5 . 0 
24 . 5 
2 6 .E. 
26 . 1 
27 . 5 
27 . 9 
27.6 
29.5 
29. 9 
31 .2 
31 .0 
31 .2 
29.4 
27 . 6 
2 7 . 4 
2 6 . 6 
26 . 1 
2 5.4 
25 . 7 
2 S . f' 
24 .2 
24 .9 
26. 1 
26 . 6 
25 . 7 
2 8. 4 
26 . 1 
26. 1 
24 . 2 
25 . 2 
23.6 
25 . 7 
23 . 4 
24 . 1 
2 4 . 5 
25.6 
2 6 . 7 
25 . 9 
24.9 
25 . 8 
26 . 3 
27 .2 
27 . 6 
26 .2 
30 . 9 
32 . 6 
33 .2 
33 . 7 
34 . 0 
33 . 1 
32 . 4 
4 . 9 
6 . 4 
6. 4 
7 .2 
5 . 9 
6. 2 
7 .2 
6.6 
6 . 2 
6 . 3 
6.2 
6 . 7 
6.0 
C . 9 
6.9 
7 . 0 
6 . 9 
6 .5 
6.8 
6. 7 
7 . 3 
5 . 8 
6 . 3 
6 .2 
7 .2 
6 . 9 
7 . 4 
5 . 8 
6 . 8 
5 . 5 
6 . 3 
6 .6 
6.2 
7 . 7 
7 . 2 
6 . 7 
6.6 
6 . 8 
6.8 
6 . 4 
6. 7 
7 . 1 
6.6 
6 _ 4 
6 . 8 
5.9 
6 . 1 
6 _ 4 
6 . 4 
6.3 
6 . 3 
6 . 3 
7 . 2 
4 .5 
5.8 
5 . 9 
6 . 1 
5. 4 
6 .0 
6 . 9 
6 . 3 
6 . 0 
6. 1 
6 . 0 
6 . 4 
5 . 9 
6 . 9 
6 . 7 
6.2 
6 . 5 
C . 3 
6 . 7 
6.4 
7 .2 
5 . 7 
6 . 0 
6 . 1 
7 . 0 
6 . 6 
6 . 7 
3.7 
5 . 8 
4 . 4 
6 .2 
5 . 5 
5 . 6 
7 . 3 
6 . 3 
6 . B 
6 . 3 
6 . 5 
6 . 8 
5 . 9 
6 . 1 
6.7 
6 . 2 
5 . 8 
6 . 7 
5 . 8 
6.0 
6 . 2 
6 . 2 
6 . 2 
6 . 3 
6.2 
6 . 9 
4 . 5 
5 . 1 
5 . 2 
5 . 7 
4 . 7 
5 . 6 
6 . 1 
5 . 9 
5.8 
5 . 9 
6 . 0 
6 . 1 
5 . 8 
6.9 
6.5 
5 . 7 
6 . 2 
6.2 
6 . 6 
6 . 1 
6.7 
4 . 7 
5 . 5 
6 . 1 
6 . 5 
6 . 4 
5 . 1 
1 . 9 
5 . 0 
3.0 
5.9 
3 . 9 
5 . 2 
7 . 1 
5 . 7 
5 . 7 
6.4 
6 . 6 
4 . 8 
4 . 7 
6 . 0 
5 . 9 
5.4 
6 . 7 
5.7 
5 . 9 
6 . 1 
6 . 2 
6 . 3 
6 . 2 
6 . 1 
6 . 7 
J-3 
III 
CT' 
t-' 
ClI 
I-' 
I-' 
I 
N 
,,-... 
(") 
o 
::l 
rt 
~. 
::l 
C 
ClI 
0-
'-" 
t-' 
0\ 
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PAG[ 3 
STA . NO YR 
2 87 
6 (17 
7 87 
8 87 
9 87 
1 1 87 
13 87 
14 87 
16 87 
19 87 
21 e 7 
23 87 
24 87 
25 87 
28 87 
32 B7 
33 87 
36 B7 
38 87 
40 87 
41 87 
44 87 
46 87 
47 67 
50 67 
51 87 
52 87 
54 67 
55 67 
58 87 
60 87 
61 87 
62 87 
63 87 
64 87 
65 87 
66 87 
67 87 
68 87 
70 87 
71 67 
73 87 
80 87 
81 87 
82 87 
84 87 
90 87 
91 87 
92 87 
93 87 
94 ('07 
95 87 
96 87 
HILl.SBOROl'Glf COI)~ T Y EN V I RC 'NM[I'O/'. I P R O Tr C1 1 0 1~ COMMI~, S ION - S IIRFACE WAT[f, MONITORING ANNUAL MEAN REPORT 
COND . T 
275' 3 
37425 
377 3 8 
35900 
39:" 5 
391 2 5 
40888 
4070 0 
42770 
4449 0 
456~0 
45580 
46950 
46680 
4229 0 
4 108 8 
:'9888 
39638 
38188 
368 8 8 
3705 0 
3 [.,,, :13 
32950 
34300 
3815 0 
3 e4 2 ~ 
3 751 3 
3445 0 
3 6600 
343 0 0 
35583 
31075 
25800 
35783 
31325 
33500 
340e 
36850 
3 9125 
37617 
354 13 
379:,8 
36825 
39500 
41260 
40740 
47 2 60 
47 890 
50100 
51830 
52 120 
48970 
47 5 2 2 
CO ND . M 
3 7 8 ~, (I 
3 7 6 0 0 
3 B 1 1 .3 
3a 6 f.3 
3 9 5 =,, ~, 
3 9 47 b 
4 1 125 
4 1 1 13 
4 4 (J () 0 
4 5 E. 2 0 
46040 
4677(' 
472 ;:\ (, 
4701 (1 
4 3 1 3 0 
4 12 fI e 
405 5 0 
3 9 3 44 
36 3 75 
3 7 125 
3 ",50 
3 72 (I (, 
3 3 3 6 :, 
3 [, 1 :, 8 
38150 
3 8775 
3 8750 
:, 95 68 
381 6 3 
385 ~ ~ 
3 46 8 8 
35588 
306 f, (r 
36738 
3 23 50 
33 :16 3 
347 3 8 
373 :1/1 
39325 
35BOO 
3 7 100 
3 8400 
377 7 5 
3 9 675 
41470 
4 1 160 
47750 
49100 
fi 1 170 
52 22 0 
5254 0 
507 2 0 
48470 
CON D . B 
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1 . 3 
. 8 
· 7 
. 0 
. 0 
. 9 
1 . 0 
. 9 
1 . 2 
.9 
. 8 
· 7 
. 6 
. B 
1 .2 
. 6 
1 . 0 
. 8 
4 
· 7 
.9 
4 . 
7 . 3 
. f; 
6 . 1 
. 7 
4 . 1 
5 . 2 
4 . 4 
3 . 9 
4 . 5 
4 . 4 
3 . 7 
4 . 6 
4 . 4 
4 . 4 
4 . 6 
5 . 8 
5.2 
5 . 7 
4 . 8 
5 . 2 
6. 1 
3.6 
4 . 4 
6 . 1 
5 . 4 
8 . 3 
6 . 1 
5 . 5 
10 . 2 
4 . 6 
4 . 7 
5 . ~ 
4 . 9 
4 . 6 
6 . 4 
5 . 1 
5 . 4 
6 . 1 
4 . 8 
8 . 5 
7 . 0 
5 . 6 
4 . 5 
3 . 7 
4 . 7 
4 . 4 
3 . 3 
4 . 3 
2 . 8 
2 . (. 
2 . e 
4 . 4 
1 6 . 0 
23 .0 
2 4 . 2 
26 . 9 
1 e . 0 
16 . 8 
1 2 . 6 
1 1 . B 
9 . 6 
10 . 1 
1 0 . 1 
7 . B 
9 . 7 
1 1 . 2 
11 . 1 
13 . 5 
16 . 1 
15 . 6 
16 9 
1 4 . 7 
16 . 2 
24 . 9 
1 2 . 9 
15 . 9 
1 7 . 6 
15 . 5 
3 1 . 5 
2 1 . 9 
20 . 0 
3:< . 4 
1 3. 6 
16 . 3 
19 .6 
17 . 2 
15 . 6 
25 . 2 
16 . 9 
16 . 5 
16 . 8 
19 . 7 
29 . 6 
24 . 1 
19 . 7 
13 . 3 
1 1 . 4 
13 . 1 
9 .2 
7.0 
8 . 1 
6 . 2 
5 . 0 
6 . 1 
10.2 
1 . 5 
1 . 9 
1 . 9 
2 . 8 
1 . 6 
1 . 7 
1 . 7 
1 . 5 
1 . 2 
1 . 1 
1 . 5 
1 . 1 
1 . 1 
1 . 6 
1 . 9 
1 . 5 
1 . 5 
1 . 7 
1 . 7 
1 . 5 
2 . 0 
2 . 6 
2 . 0 
2 . 1 
1 . 8 
1 . 6 
2 . 6 
2 . 1 
1 . 9 
2.9 
1 . 9 
1 . 9 
2 . 2 
2.2 
2 . 5 
2 . 8 
2 . 2 
1 . 9 
2 . 1 
2 . 0 
3.0 
2 . 1 
1 . 7 
1 . 4 
1 . 7 
1 . 4 
1 . 0 
1 . 0 
. 8 
1 . 0 
. 7 
. 9 
1 . 5 
72 2 
33 
34 
45 
11 
37 
4 
15 
16 
10 
8 
(, 
8 
8 
5 
4 
5 
16 
4 
6 
9 
68 
15 
28 
7 
6 
54 
145 
20 
137 
27 
22 
200 
6 
19 
7 
5 
5 
4 
63 
30 
10 
11 
12 
6 
44 
7 
7 
5 
5 
9 
8 
5 
44 7 
2 1 
4 
23 
1 4 
4 
5 
4 
~ 
4 
5 
6 
4 
5 
4 
36 
11 
13 
5 
5 
23 
1 10 
6 
127 
16 
10 
110 
6 
17 
6 
5 
28 
11 
5 
5 
4 
6 
4 
4 
4 
1 1 1 ~' . 52 
1083 . 09 
CR 
83 
300 
90 
70 
55 
140 
8 (, 
1 97 
2 50 
90 
5 5 
70 
1 20 
1 30 
4 1 0 
13 0 
55 
300 
150 
120 
140 
120 
225 
60 
152 
270 
1 (. 0 
170 
130 
310 
370 
2 45 
200 
65 
110 
90 
70 
70 
120 
140 
207 
150 
190 
215 
150 
90 
90 
>-3 
III 
cr' 
I-' 
~ 
I-' 
I-' 
I 
N 
r--
CJ 
o 
;j 
rt 
\-'-
;j 
C 
~ 
p.. 
'-' 
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S TA . NO VR 
....... 
0\ 
\0 
2 87 
(> 87 
7 87 
8 87 
8 (\ 7 
1 1 87 
13 87 
14 87 
16 67 
19 87 
2 1 87 
23 87 
24 87 
:' 5 67 
28 87 
32 87 
33 67 
36 f\7 
3 8 87 
40 Eo7 
4 1 P, 7 
44 67 
46 87 
4 7 87 
50 87 
!, 1 87 
52 87 
54 87 
55 67 
56 87 
60 87 
61 87 
62 87 
63 87 
64 87 
65 87 
66 87 
67 87 
6 8 87 
70 87 
71 87 
73 87 
80 87 
81 87 
£12 87 
64 87 
90 87 
91 87 
92 67 
93 87 
94 87 
95 87 
96 87 
1'( .8 t 
HILL SBOROUGH COUNTY ENVIRONMENTAL PROTECTION COMMISSION - SURFACE WATER MONITORING ANNIIAL MEAN RlPORT 
I\~ ( 
CHL . A 
1 2.8 
10 . 3 
10 . 7 
16 . 1 
14 . 8 
9 . 1 
8 . 6 
7 . 1 
5 . 1 
4 . 1 
4 . 5 
3 . 8 
4.5 
5 . 1 
6 . 6 
7 . 9 
9 . 6 
10 . 3 
9 . 2 
7 . 7 
9 . 8 
13 . 7 
10 . 1 
9 . 9 
8 . 8 
8 . 5 
18 . 8 
12 . 8 
14 . 4 
19 . 9 
10 . 0 
9 . 8 
1:> . 1 
10. 7 
9 . 2 
1 4 . 7 
8 . 9 
8 . 6 
8 . 9 
13 . 0 
16.6 
15 . 9 
12 . 8 
9 . 3 
8 . 4 
7 . 1 
4 . 3 
3 . 4 
2 . 2 
2 . 0 
2 . 2 
3 . 1 
4 . 7 
Z1. y 
CHI. . B 
. 9 
.8 
· 7 
· 7 
.8 
. 6 
. 5 
. 8 
1 . 2 
.4 
· 4 
.6 
· 4 
. 6 
· 4 
. 5 
. 8 
.5 
. 8 
. 6 
· 7 
1 . 1 
1 . 8 
1 . 4 
. 6 
· 4 
. 6 
· 4 
· 7 
· 7 
. 5 
. 8 
. 6 
.8 
1 . 1 
. 8 
. 9 
1 . 1 
. 5 
. 8 
. 8 
. 6 
. 5 
· 7 
· 4 
.6 
1 .0 
. 4 
· 4 
. 2 
· 4 
· 7 
. 5 
CHL . C 
5 . 3 
3 . 9 
3 . 7 
6. 1 
6 . 1 
4 . 2 
4 . 5 
3 . 9 
6 . 3 
2. 8 
3 . 1 
3 . 4 
2 . 3 
3 . 7 
3 . 7 
4 . 4 
5. 4 
4 . 9 
5 . 1 
3. 7 
4 . 4 
5 . 0 
6 . 9 
6. 1 
4.5 
3 . 9 
6 . 6 
4 . ~ 
6 . 6 
7 . 9 
3 . 7 
5 . 3 
4 .• 1 
5 . 0 
4 . 2 
6 . 5 
4 . 5 
6 . 6 
4 . 3 
5 . 4 
6 . 0 
6 . 5 
4 . 7 
3 . 9 
4 . 0 
3 . 7 
4 . 7 
2 . 9 
2 . 4 
2 . 0 
2 . 5 
3 . 0 
3 . 2 
cm . T 
19 . 0 
15 . 0 
1 5 . 0 
? 2 . 9 
2 1 . 8 
1 :1 . 9 
13 . 5 
11 . 6 
12 . 5 
7 . 3 
7 . 9 
7 . 8 
7. 1 
9 . 4 
10 . 7 
12 . 6 
15.8 
15.6 
15 . 1 
11.9 
14 . 8 
19. 7 
18.8 
17.3 
13 . 9 
12 . 8 
25 . 8 
17 . 5 
21 . 7 
28 . 5 
14 . 2 
15 . 9 
16 . 8 
16 . 
14 . 5 
2 2 . 0 
14 . 2 
16 . 4 
13 . 6 
19 . 2 
23 . 3 
23 . 0 
18 . 0 
13 . 8 
12 . 8 
1 1 .3 
9 . 9 
6.6 
4 . 9 
4 . 2 
5 . 1 
6 . 7 
8 . 4 
BOD . 5 
1 . 5 
1 . 7 
1 . 5 
2 . 7 
1 . 7 
1 . 3 
1 . 8 
1 . 0 
. 9 
.6 
. 8 
.8 
1 . 0 
1 . 4 
1 . 3 
1 . 5 
1 .5 
1 . 6 
1 . 9 
1 . 6 
2 . 2 
2 . 4 
2 . 2 
1 . 7 
2. 1 
1 . 8 
2 . 0 
1.6 
1 . 7 
2 . 4 
2.0 
1 . 9 
2.6 
2 . 5 
2.3 
2 . 9 
2 . 1 
1 . 8 
1 . 7 
2 . 0 
2 . 0 
2.3 
1 . 7 
1 . 1 
1 . 4 
1 . 3 
. 7 
. 8 
. 7 
. 6 
. 6 
. 8 
1 . 2 
MF.COLI 
421 
51 
16 
40 
7 
10 
8 
6 
14 
16 
13 
7 
7 
6 
11 
14 
9 
35 
5 
22 
13 
124 
30 
27 
12 
6 
16 
49 
11 
83 
20 
:> 1 
94 
16 
19 
14 
34 
4 
6 
73 
32 
9 
9 
7 
17 
23 
10 
6 
5 
7 
6 
6 
6 
MF . FECAL 
240 
2 4 
6 
20 
5 
5 
4 
5 
4 
5 
5 
5 
4 
4 
6 
5 
27 
4 
9 
5 
63 
18 
21 
8 
5 
9 
23 
7 
72 
19 
16 
42 
15 
1 4 
9 
19 
63 
13 
6 
5 
6 
4 
5 
4 
4 
4 
4 
4 
4 
MF .S TREP FC/FS 
438 .52 
518 . 37 
CR 
40 
55 
40 
40 
40 
50 
4 0 
40 
40 
40 
40 
40 
53 
40 
40 
40 
4 t' 
~o 
40 
45 
40 
40 
50 
40 
40 
40 
40 
40 
40 
50 
55 
40 
40 
40 
40 
40 
40 
40 
45 
40 
40 
40 
40 
40 
40 
40 
40 
50 
40 
40 
40 
40 
t-3 
III 
cT 
I-' 
~ 
....... 
....... 
I 
V-l 
..-.. 
(") 
o 
::I 
rt 
1-'-
::I 
c:: 
(l) 
p.. 
'-' 
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'-T A N O YR 
-- ---------- --- --- ---- - - - - -------- - - - - -_._--- - -- - - - -- - - -- --- -- - --- - --- --- -- - - --- - ---- - -- - -- - - - --- - ---- - ---- - ---- - - -
(;1) FE PB 
2 8 (, 35 1 4 8 1 :.< 
6 (16 4 :' 315 15 
86 20 2 50 20 
Ii 86 4 3 12 7 20 
9 8 6 20 300 65 
11 86 20 230 20 
13 86 20 60 2 0 
1 ~ 66 20 60 20 
16 66 20 90 20 
19 !l6 20 20 0 2 0 
2 1 86 33 2 83 1 7 
/.3 8(; 65 50 20 
2 ~ 86 4 5 200 15 
2 ~ 86 20 30 2 0 
28 8 6 
32 86 20 60 20 
>-3 
III 
3 3 86 20 120 20 0-' 
36 6(; 20 7 f. 2 0 I-" III 
.38 66 45 165 20 ~ 
4 0 6 6 15 215 15 ~ 
4 1 66 20 150 20 I tv 
4 4 66 20 395 20 
46 66 40 300 17 
r--. 
n 
47 66 70 365 1 3 0 
~ 50 66 20 70 20 
~ 
rt 
--.J 
0 5 1 86 2 0 60 20 
1-'-
52 66 20 110 20 
~ 
s:: 
~. 4 66 85 70 5 III 0-
55 86 55 95 20 '-.../ 
58 86 4 ~ 337 15 
60 8 6 53 220 17 
6 1 8(; 110 80 10 
62 86 190 5_ 
63 86 65 120 2 0 
64 66 45 445 15 
65 86 
6 6 86 15 250 15 
67 66 37 160 17 
66 66 50 90 20 
70 86 20 403 20 
71 66 20 230 20 
73 86 55 150 20 
60 66 20 105 20 
81 86 20 230 20 
8 2 86 60 65 20 
84 86 20 260 20 
90 86 47 300 17 
9 1 86 77 43 15 
92 86 73 97 15 
£13 86 72 93 15 
94 86 60 40 20 
95 8(; 20 50 20 
96 86 20 4 !i 2 0 
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CU FE PB 
_. --- ------ --------- --------- --- -- ------------ ---- -- ------- --- --_. ----- - - -- -- -- - - - ---- - ----- --- - -- ------- --- - -- ---- --- -
2 87 40 70 20 
6 87 35 160 20 
7 87 60 195 40 
8 87 37 200 20 
9 ill 40 140 20 
11 87 40 215 20 
13 87 40 60 20 
14 87 50 95 25 
16 67 40 70 20 
19 87 25 60 20 
21 87 50 60 20 
23 87 25 65 20 
24 87 90 73 20 
25 87 20 1 15 20 
28 87 40 60 20 
32 87 45 90 20 
33 87 40 60 20 
36 87 
38 87 37 173 20 
40 87 40 60 20 
4 1 87 30 140 20 
44 87 50 60 20 
46 87 30 115 20 
47 87 40 150 20 
...... 50 67 40 100 20 
,;..J 
...... 51 87 40 60 20 
52 87 55 155 20 
54 87 50 100 20 
55 67 35 95 20 
58 67 47 73 20 
60 67 20 1 7 5 20 
61 87 40 1 05 20 
62 87 30 1 1 5 20-
63 67 20 70 20 
64 87 45 160 20 
65 87 70 110 20 
66 67 40 80 20 
67 87 37 180 20 
68 87 40 127 20 
70 87 35 80 20 
71 67 55 190 20 
73 67 40 180 20 
80 67 45 105 20 
81 87 50 150 20 
82 67 60 80 20 
84 87 40 135 20 
90 87 60 60 20 
91 87 25 75 20 
92 67 80 60 20 
93 87 80 60 20 
94 87 55 60 20 
95 87 55 65 20 
96 87 55 115 ~o 
H 
III 
0' 
I-' 
~ 
...... 
...... 
I 
w 
,.....,. 
("') 
a 
;j 
I"t 
~ 
;j 
~ 
~ 
0-
'-" 
I (OJ r 
,f,. r,() yn 
I " II €, 
1 (, 1 U(. 
; :J:: [!' F.o 
;j 'J t;(, 
, (J t e· (, 
; ('! 1:.6 
; li f [,6 
1 r" 7 {'.f, 
1 ', to 86 
~ ( 9 b€' 
1: (j [;6 
I ; 1 er. 
~ ::: e6 
I 13 G f.J 
1 1 : C6 
~ 1 ~J e E· 
1 : " fo6 
1 1 ~', [,(. 
1 2 (J eF.o 
1 '. " e6 
1 ".; 2 [, r, 
1 c· : « (. 
1 .~ S t.6 
1 :; f, 86 
...... 1 :- 7 t6 
...... 1 :< 8 86 N 
1 : 9 86 
1" (I 8 f ' 
I: LI ':CO l d)U(;II CC'U NT Y EN VIGo rJMCNTA L pnOTECTION COMMIS~ION - SliRfAC E WAT ER MONITORING ANNUAL M[AN nEPORl 
Of PHI B 
(l 7 
4 f, 
7 . 4 
6 
7 4 
. ~~ 
5 . £ 
. 0 
. 9 
~ . t 
1 6 . 1 
1 .0 
10 . ;: 
3 . 0 
6 . b 
3 6 
3 1 
. 4 
4 . 6 
2 . 7 
;- C 
. 5 
1:3 . :3 
2.0 
1 2 . 0 
1 . 4 
1 . 3 
3 . 0 
Tuna N1 U RE S . T ~usp 
(, 
u 
2 
9 
2 
1 4 
5 
9 
4 
7 
5 
1 4 
2 
3 
(, 
11 
15 
5 
3 
1 (; 
4 
6 
( , 
3 
10 
2 
4 
10 
:, 
7 
e 
6 
3 
R e S . T O T 
359 
2 ;) {l 
21 7 
281 
1[,50 
315 
266 
274 
RE~ . DI" S 
354 
220 
215 
274 
154 1 
309 
263 
268 
COLOR 
36 
104 
22 
43 
33 
81 
89 
7 1 
4 6 
1 [l 
~ 1 
(;9 
43 
59 
45 
4 [l 
53 
63 
130 
71 
45 
57 
62 
24 
64 
71 
33 
65 
S E CCIII 
4 1 
31 
36 
37 
47 
S3 
51 
29 
4 7 
46 
30 
11 
49 
28 
62 
36 
32 
18 
38 
29 
27 
16 
19 
23 
46 
17 
16 
26 
S04 
142 
108 
84 
142 
7 1 
16 
87 
528 
39 
90 
98 
IN 
7 
6 
DI SS . ~ 
t-3 
III 
0-
f--' 
(l) 
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;:l 
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S rA . NO YR DEPTH . B TURB . NTU RES . T . SUSP RES . TOT RES . DISS COLOR SECCHI S04 ZN DISS . F 
. --_ . . _--------- - ----_ ._-- -- -- --. . . _-
--- ---- ---- - - - - .- -- -- ------------------------------------------- - --- - - - ----------------
74 87 9 . 7 6 30 43 
101 87 4 . 4 8 130 25 
102 87 7 . 5 6 22 41 
103 87 4 . 1 5 46 38 
104 87 7 . 0 5 35 42 
105 87 7 . 6 3 70 57 17 
106 87 5.3 74 54 
107 87 2 . 6 4 72 31 
108 87 4 . 3 J 32 51 
109 8 7 9 . 1 4 23 50 
110 fJ 7 16 . 5 9 18 37 
I I I 87 1 . 1 1,) 54 14 
1 12 87 9 . 6 4 48 53 
1 13 87 3. 3 7 5 57 30 149 
I 1 4 87 7 . 1 5 43 60 94 
I 1.5 87 3 . 1 9 7 318 31 1 45 38 1 17 40 
116 87 3 . 2 5 5 59 34 66 
1 18 87 4 . 3 1·0 14 189 175 53 26 10 
120 87 5 . 5 2 1 14 45 1 H III 
129 !l7 1 . 8 J 2 12 I 119 94 21 23 C" 
..... I .J 2 87 2. 8 12 I ,) 264 254 48 30 ~ 
13 J 87 I . 9 I 7 10 1043 1033 56 , 8 
t-" 
135 IJ 7 13 . 6 9 53 25 t-" 
t-" 130 87 1 . 8 6 2 , 2 I I 
'-J \J1 
W 137 87 I I .6 .3 55 51 516 
138 87 1 5 20 8 267 259 65 16 40 
139 87 2 . 0 I 4 10 260 250 42 22 97 
140 87 2.2 8 7 245 238 64 23 97 
HllLSOOrcOUGH cou rn Y ENVIRONMENT,o,L PR OTEC T I ON COMMISSI ON - SURFACE WATER MClN I Ton I NG At..:NlI AL 
MLI\ N RCP(l <l l 
f'IIGt 2 
,T II. NO YR TEMP . WA T . T TEMP . WAT . M T[~r . WAT . B TEMP . AIR PH . T PH . M PH . O 
r t l L I\ b Cl NA 
.- - - - - - - - - - - - - - - - --- _. - - - - - - - - - - - - -- .. - - - - - - - - - - - - - - - --- _. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - --- -- --- - --- -- - -
7 4 8 €. 22 9 25 . 1 19 . 4 24 7 . 8 7 . 6 7 . 7 
3 O~. 0 
1 (I 1 86 :' 3 . 0 24 7 . 4 
15 50 
1 (12 1:6 24 . 7 25 7 . 6 
5350 
1 (J 3 86 24 . 4 23 7 . 2 
£195 
1 (1 4 86 25 . 2 23 7 .3 
2500 
1 05 86 23.5 25 7 . 4 
1 7 
1 () 6 86 22 . 4 26 7 . 2 19 16 
1 (1 7 86 2 3 . 0 2 7 7 . 5 48 40 
10 8 86 22 . 3 26 7.5 
13 17 
1 (1 9 8f, 22 . 4 24 . ~ 22 . 6 22 7 . 7 7 . 7 7 . 7 3800 
110 86 25 . 3 27 7 . 6 
3550 
111 86 21 . 4 28 7 . 3 
33 
1 12 8f, 23.5 2 4 . 2 23 . 6 26 7 . 4 7 . 2 7 . 3 
2850 
11 ::s 86 21 .6 27 7 . 4 
15 
1 i 4 tl6 22 .0 25 7 . 4 
69 
1 15 86 21.9 28 7 . 3 3~ 
44 
t-3 
116 86 22 . 6 28 7 . 3 
24 III 
1 18 1.\ (, 2 4 . 8 27 8 . 9 32 
32 c:r 
...... 
1 ~ 0 06 20 . 7 25 7 . 3 16 
10 ~ 
L' 9 B6 21 . 28 7 . 4 
19 
...... 
t :; 2 [<6 20 . 3 25 7 . 5 55 
...... 
I 
t :; 3 (I f, 2 t . 6 23 7 . 3 235 ~ 
1 ':' 5 86 24 . 7 24 . 4 23.9 27 8.9 8 . 5 8 . 2 33 
46 r-. 
...... 
--...J t ;:16 86 25 . 0 26 7 . 5 
6300 (") 
~ 1"37 1i6 24 . 1 23 7 . 2 
1439 0 ::s 
1 ? 8 86 2 0 . 7 23 7 . 5 58 
69 rt 1-'-
t ::; 9 86 23 . 2 28 7 . 6 19 
22 ::s 
t 4 (J 86 22 . 4 27 7.3 20 
1 3 ~ ~ 
0-
......, 
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PIIGC 2 
STA . NO YR TEMP . WAT . T TEMP WAT . M TEMP . WAT . B TEMP . AIR PH . T PI; . M PH . B PH . LAB CL NA 
- - •• - - - • • _ _ - .w _ . _ • • ___ _ • _ _ ___ _____ _ __ _ __ • _. _ ______ _ 0. _ • _ ___ _ _________ _ __________ _ __ • • __ _ • • - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
74 87 24 . 5 23 . 9 25 . 5 24 7 . 6 7 . 7 7 . 7 7.7 2425 
101 87 ~ 7 . 1 2:i . 4 27 . 0 25 7 . 4 7 . 5 7 . 3 7 . 3 291 
102 87 26 . 1 24 . 6 26 . 3 25 7 . 6 7 . 6 7 . 6 7 . 6 3800 
103 (17 29 . 2 23 . 9 29 . 5 25 7.3 7 . 4 7 . 4 7 . 6 218 
104 87 25 . 8 24 . 7 28 . :> 24 7 . 2 7 . 3 7 . 3 7 . 6 3232 
105 87 24 . 4 23 . 24 . 3 27 7 . 6 7. 6 7 . 6 7 . 7 19 
106 87 23 . 4 22 . 3 23 . 3 28 7 . 3 7 . 3 7 . 3 7 . 4 18 9 
107 87 23 . (\ 24 . 4 29 7.5 7. 3 45 33 
108 87 24 . 4 22 . 7 24.4 29 7 . 6 7 . 6 7 . 5 7 . 5 1 4 13 
109 87 24 . 9 24 . 4 25 . 6 23 7 . 6 7.8 7 .6 7.7 4000 
110 87 26 . 3 25 . 0 25 . 3 29 7.8 7 . 5 7.3 7 . 6 3850 
111 87 22 . 3 29 7 . 9 7 . 7 21 
112 87 24 . 2 24 . 9 24 . 1 27 7 . 4 7 . 3 7 . 4 7 . 3 1394 
1 13 87 26 . 6 22 . 7 2 6 . 6 29 7 . 0 7 . 6 7 . 1 7 . 6 16 
1 14 87 23.2 22.7 23 . 2 25 7 . 7 7 . 7 7 . 7 7.6 14 
1 15 87 26.8 22 . 8 26 . 8 29 7. 1 7 . 6 7 . 1 7. 5 30 32 
116 87 27 . 4 23 . 1 27 . 4 29 7.2 7 . 5 7.2 7. 7 9 t-3 III 
118 87 31 . 2 25 . 2 29 . 5 29 9 . 2 9 . 1 9 . 1 8 . 6 28 26 0" 
120 87 21 . 1 ;> 1 . 4 2 1 . 1 28 7 . 4 7 . 5 7.3 7.5 17 5 ~ CD 
129 87 n . 2 29 7 . 5 7.5 7 
..... 
132 87 21 . 8 26 7 . 7 7.4 13 ..... 
133 87 27 . 2 22 . £' ';> 7 . 2 23 7 . 5 7 . 6 7 .5 7.3 179 I V1 
135 87 26 . 3 24 . 6 24 .9 29 9 . 0 8.9 8 . 3 8.2 30 20 
13 6 87 25 . 5 27 7 . 7 7 . 6 4850 
,....., 
(") 
..... 137 87 24 . 1 :? 3 . 9 25 . 2 24 7 . 4 7 . 3 7 . 3 7 . 5 1120 0 
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CHAPTER 12 
QUALITY ASSURANCE AND METHODOLOGY 
It is the policy of the Hillsborough County Environmental 
Protection commission that a continuing quality assurance 
program, as outlined in this report, can be conducted to 
assure that all data produced by our various environmental 
monitoring projects meet maximum levels of precision and 
accuracy. 
The control of pollution often relies heavily on laboratory 
support. A high level of analytical quality is required 
because reported values may have far-reaching effects. The 
data may be used and challenged in court. The data may be 
used to determine whether or not standards are being met. 
Decisions on industrial process changes, control device 
installation, and even the construction of new facilities 
are often based on the results of laboratory analyses. 
The Environmental Protection commission through its quality 
assurance coordinator has an established program which 
includes methodology evaluations, equipment calibration, 
documentation, and many other elements too numerous and 
complex to describe. In general, samples are collected 
using appropriate sampling devices in areas and at depths 
most representative of that body of water. A variety of EPA 
approved sample preservation techniques are employed. 
Samples are delivered to the laboratory as soon as possible 
in order to minimize any chemical or biological changes. 
with every batch of samples analyzed for any parameter, a 
series of steps is followed in order to quantify the 
reproducibility (Precision) and correctness (Accuracy) of 
the data generated. In 1986 and 1987 the precision of the 
results was determined by running at least one sample per 
batch as a duplicate. In order to make the quality 
assurance data more understandable to the users of EPC's 
data, precision is reported as the percent difference 
between the duplicate sample and the official reported 
sample. 
In 1982, the accuracy of most parameters was determined on 
each batch of samples by a "spiking technique" in which a 
known amount of the substance being measured is 
quantitatively added to an actual sample. The sample is 
then analyzed with the other samples and the percent 
recovery of the spike is determined. The accuracy for 1982 
is, therefore, reported as percent recovery. 
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since 1983, the agency definition of accuracy was revised to 
be the percent difference between a known standard and its 
measured analytical value. Although percent recovery is 
still considered an accepted method for determining 
accuracy, it is possible that the final values obtained 
might be affected by sample interference. The analysis of 
known standards separate from those used in calibration is 
used to report accuracy and a spiked sample is still run 
with every batch to ensure the absence of any matrix 
interference on each parameter. 
standard solutions are also run along with the samples to 
verify the continued use of the particular standard curve 
for methods employing colorimetric techniques. Furthermore, 
blanks and standard solutions of at least one concentration 
are interspersed among the run of samples to ensure that the 
instrument in use has maintained its calibration and 
reagents have not deteriorated throughout the duration of 
the sample run. 
Tables 12-1 and 12-2 list the Quality Control results 
the major parameters generated by the laboratory and 
field sampling (HydroLab 4041) for both 1986 and 1987. 
quality control summations are prepared every year and 
list has been growing longer each year as QC procedures 
developed for new and existing parameters. 
for 
the 
Similar 
the 
are 
In addition to the precision and accuracy data generated by 
the agency itself, the Environmental Protection Commission 
also participates in "round robin" studies. These studies 
serve as one means of providing an independent and objective 
evaluation of chemical analytical data submitted to the 
state and federal agencies by chemical laboratories 
throughout the state and nation. 
Synthetic "unknown" water concentrates are prepared in 
cooperation with USEPA in Cincinnati, Ohio and Athens, 
Georgia and sent to participating laboratories for analysis, 
along with instructions for proper preparation prior to 
chemical analysis. The analytical results are submitted 
within a 40 day time frame and a report summarizing the 
analytical results of the participating laboratories is 
published and distributed to each laboratory. A 
satisfactory internal laboratory quality assurance program 
and continued participation with satisfactory performance in 
the Laboratory Performance Evaluation Program form the basis 
on which chemical data from an analytical chemical 
laboratory are considered acceptable by the Department of 
Environmental Regulation. 
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The Environmental Protection Commission participated in a 
number of Performance Evaluations sponsored by the 
Department of Environmental Regulation and analyzed 
synthetic water samples for minerals, trace metals, 
nutrients, and demands. The agency also participated in the 
U.S. Department of the Interior U.S.G.S. Analytical 
Evaluation Program and analyzed unknowns for trace metals, 
minerals, and nutrients. 
Rule 10D-41.100-113, under the provisions of Chapter 
403.0625 of the Florida Statutes, was duly promulgated and 
filed with the Secretary of State to take effect on August 
27, 1986. This rule gave the Department of Health and 
Rehabilitative Services (HRS) and the Department of 
Environmental Regulation (DER) joint responsibility for 
assuring the quality, reliability and validity of test 
results from environmental water quality laboratories. They 
established criteria for certification of laboratories which 
may wish to be certified to perform such analysis. 
In June of 1987, EPC became a DER/HRS certified laboratory 
in the following categories: metals, pesticides, 
herbicides-PCB's, and Basic Environmental Laboratory. 
certification means adherence to HRS-DER approved 
methodologies as contained in 40CFR, Part 136, tables 1A to 
1E, the preparation and DER-HRS approval of a written agency 
quality assurance plan, on site inspections by HRS and the 
successful participation in the EPA proficiency testing 
program. Although the certification is not mandatory, it is 
another step in the agency's desire to generate the most 
valid and reliable data it can. 
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TABLE 12-1 
QUALITY CONTROL RESULTS FOR LAB ANALYSIS - 1986 
Parameter 
Precision 
Percent Difference 
(Yearly Average) 
Total Solids 
Ammonia Nitrogen 
Kjeldahl Nitrogen 
Nitrate 
& Nitrite Nitrogen 
Ortho Phosphate 
Total Phosphate 
Suspended Solids 
BOD 
Ch18rophyll 
Color 
Sulfates 
Turbidity (NTU) 
Fluorides 
BOD~ (Sewage Effluent) 
Chloride 
Total Coliform Bacteria 
Fecal Coliform Bacteria 
Fecal Strep 
Calcium 
Cadmium 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Zinc 
-0.3 
0.8 
1.7 
-0.1 
1.3 
1.3 
-1. 4 
0.4 
-1.1 
2.0 
1.9 
0.1 
-0.1 
0.2 
6.0 
-4.5 
-7.0 
16.9 
-0.3 
o 
1.7 
0.0 
-0.5 
-1.7 
0.0 
0.0 
0.4 
0.0 
0.3 
-1. 2 
Accuracy 
Percent Difference 
(Yearly Average) 
-0.4 
2.0 
1.3 
1.4 
-0.3 
-0.3 
0.7 
0 
0.3 
-0.4 
-0.6 
0.4 
-0.2 
-0.3 
-0.2 
-0.3 
-1. 0 
-0.3 
-0.2 
-0.2 
-0.4 
QUALITY CONTROL RESULTS - FOR FIELD ANALYSIS - 1986 
Parameter 
Dissolved Oxygen 
Temperature 
Conductivity 
pH 
Precision 
Percent Difference 
(Yearly Average) 
-0.3 
0.2 
-0.2 
0.2 
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Accuracy 
Percent Difference 
(Yearly Average) 
-2.0 
-0.6 
-1.3 
0.4 
Percent 
Recovery 
93.3 
99.6 
95.7 
103.3 
99.5 
96.3 
109.5 
100.1 
99.8 
99.8 
99.0 
98.5 
99.5 
98.6 
100.9 
99.9 
99.7 
100.7 
98.8 
99.4 
99.3 
Percent 
Recovery 
TABLE 12-2 
QUALITY CONTROL RESULTS FOR LAB ANALYSIS - 1987 
Parameter 
Precision 
Percent Difference 
(Yearly Average) 
Total Solids 
Ammonia Nitrogen 
Kjeldahl Nitrogen 
Nitrate 
& Nitrite Nitrogen 
Ortho Phosphate 
Total Phosphate 
suspended Solids 
BOD 
Chl8rophyll 
Color 
sulfates 
Turbidity (NTU) 
Fluorides 
Total Dissolved Solids 
Chloride 
Total Coliform Bacteria 
Fecal Coliform Bacteria 
Fecal Strep 
Calcium 
Cadmium 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Zinc 
1.2 
0.8 
2.8 
0.0 
0.8 
0.2 
-3.0 
-0.1 
0.5 
0.4 
0.9 
-0.5 
0.1 
1.5 
-0.2 
1.4 
0.7 
30.3 
0.8 
0.0 
7.6 
1.3 
-2.2 
2.8 
1.8 
0.0 
-1. 6 
0.0 
0.0 
1.1 
Accuracy 
Percent Difference 
(Yearly Average) 
0.1 
4.0 
3.1 
0.6 
1.7 
-1.1 
2.6 
0.0 
-0.1 
0.1 
0.1 
-0.6 
-0.4 
-0.2 
-0.6 
0.2 
0.5 
0.7 
-0.3 
0.0 
-0.4 
QUALITY CONTROL RESULTS - FOR FIELD ANALYSIS - 1987 
Parameter 
Dissolved Oxygen 
Temperature 
Conductivity 
pH 
Precision 
Percent Difference 
(Yearly Average) 
-0.2 
0.1 
-0.8 
0.4 
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Accuracy 
Percent Difference 
(Yearly Average) 
4.3 
0.1 
1.0 
0.4 
Percent 
Recovery 
95.6 
99.5 
98.6 
100.0 
97.1 
96.2 
105.1 
100.7 
97.7 
110.3 
99.3 
94.7 
102.7 
96.1 
93.1 
100.1 
100.9 
96.2 
101.8 
96.7 
97.1 
96.1 
Percent 
Recovery 
TABLE 12-3 
WATER POLLUTION MEASUREMENT METHODS 
PARAMETER 
Acidity 
Alkalinity 
Bacteria: 
Total Coliform 
Fecal Coliform 
Fecal Strep 
Biochemical Oxygen 
Demand 
Chloride 
Chlorophyll 
~,~,s:, & Total 
Color 
Conductivity 
Dissolved Oxygen 
Fluoride 
MODIFICATION OF TEST 
None 
Titration to pH 4.5 
with 0.02N H2S04 
None 
None 
None 
None 
None 
Total chlorophyll is 
the sum of a. b. & c 
Colorimeter is used 
rather than Nessler 
tube comparison 
None 
None 
None 
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REFERENCES 
Standard Methods, 14th 
Ed., 1975; Method 402; 
pg. 273 
Standard Methods, 14th 
Ed., 1975; Method 403; 
pg. 278 
Standard Methods, 14th 
Ed., 1975; Methods 909 
A and C pgs. 928, 937 
Standard Methods, 14th 
Ed., 1975; Method 
910B, pg. 944 
Standard Methods, 14th 
Ed., 1975; Method 
910B, pg. 944 
EPA Methods for 
Chemical Analysis 
of Waters & Wastes 
March, 1979, Method 
405.1 
Standard Methods, 15th 
Ed . , 1980; Method 
407A, pg. 270 
standard Methods, 14th 
Ed., 1975; Method 
1002G.1., pg. 1029 
Standard Methods, 14th 
Ed., 1975; Method tube 
204B, pg. 64 
Standard Methods, 14th 
Ed., 1975; Method 205, 
pg.71 
EPA Methods for 
Chemical Analysis of 
Waters & Wastes March, 
1979, Method 360.2 
standard Methods, 14th 
Ed., 1975; Method 
414B, pg 391 
TABLE 12-3 (continued) 
WATER POLLUTION MEASUREMENT METHODS 
PARAMETER 
Light Penetration 
Metals: 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Zinc 
Nitrogen: 
Ammonia 
Kjeldahl 
Nitrate & Nitrite 
Organic 
pH 
MODIFICATION OF TEST 
None 
None 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
None 
None 
None 
None 
Corning Combination 
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REFERENCES 
20 centimeter Secchi 
disk 
EPA Methods for 
Chemical Analysis of 
Water & Wastes March, 
1979 
Method 213.2 
Method 215.1 
Method 218.1 
Method 220.1 
Method 236.1 
Method 239.1 
Method 242.1 
Method 243.1 
Method 249.1 
Method 258.1 
Method 273.1 
Method 289.1 
EPA Methods for 
Chemical Analysis of 
Water & Wastes, March, 
1979; Method 350.1 
EPA Methods for 
Chemical Analysis of 
Water & Wastes, March, 
1979, Method 351.2 
Standard Methods, 15th 
Ed., 1980; #418F, pg. 
376 
Standard Methods, 15th 
Ed., 1980; #420A, pg. 
383 
EPA Methods for 
Chemical Analysis of 
Water & Wastes, March, 
1979, Method 350.3 
PARAMETER 
Phosphate: 
Dissolved Ortho 
Total 
Plankton 
Residue: 
Filterable 
Total 
Non-Filterable 
Salinity 
Sulfate 
Temperature 
Turbidity (NTU) 
TABLE 12-3 (continued) 
WATER POLLUTION MEASUREMENT METHODS 
MODIFICATION OF TEST 
None 
None 
1/10 ml of sample 
or greater observed 
at 100 X 
None 
None 
None 
Use Tables for the 
Determination of 
Salinity of Seawater 
from Electrical 
Conductivity, Univ. 
of Montreal, 1962 
None 
None 
None 
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REFERENCES 
EPA Methods for 
Chemical Analysis of 
Water & Wastes March, 
1979, Method 365.1 
EPA Methods for 
Chemical Analysis of 
Water & Wastes, March, 
1979; Method 365.4 
EPA Methods for 
Chemical Analysis of 
Waters & Wastes, 
March, 1979; Method 
160.1 
Standard Methods, 14th 
Ed., 1979; Method 
208A, pg. 91 
EPA Methods for 
Chemical Analysis of 
Water & Wastes, March, 
1979; Method 160.2 
Standard Methods, 14th 
Ed., Method 29A, pg. 
99 
Standard Methods, 15th 
Ed., 1980; Method 
426C, pg. 439 
Standard Methods, 14th 
Ed., 1979; Method 212, 
pg. 125 
Standard Methods, 14th 
Ed., 1975; Method 
214A, pg. 132 
Appendix A 
WATER QUALITY INDEX FORMULATION 
Introduction 
The purpose of this water quality index is develop a means 
to quickly and accurately describe the overall water quality 
of Tampa Bay and to determine the trend of water quality in 
the Bay. This index assigns a numerical value from a to 100 
to describe water quality. Higher numbers are assigned to 
better water quality, with 100 representing a "perfect" 
condition. This index can be applied to a single sampling 
location or to the entire Bay. 
Water quality indexes can be developed from a variety of 
impairment viewpoints. The varied approaches of several 
water quality indexes have shown that valid, useable results 
will be 129tained provided appropriate parameters are 
selected. To better describe the overall water quality 
of Tampa Bay, a water quality index was developed utilizing 
weighted values of the most appropriate parameters for Tampa 
Bay. This WQI method was tailored specifically for Tampa 
Bay and is adapted from other water quality indexes. 
Formulation 
A. Parameter Selection 
Parameter selection is based on the availability of data and 
the pertinence of the parameter to the estuarine ecosystem. 
For a general water quality index, it is necessary that the 
major impairment categories be represented. The important 
considerations for Tampa Bay are oxygen relationships, 
eutrophication, health hazards and physical characteristics. 
Therefore, of the twenty-six parameters available in the 
data base, the following parameters were selected: 
dissolved oxygen, biochemical oxygen demand, total 
phosphorus, total Kjeldahl nitrogen, chlorophyll "a", total 
coliform, and effective light penetration. These seven 
parameter8 meet the criteria of data availability and 
representation of the impairment considerations of Tampa 
Bay. While there may be interaction and interdependence 
among the parameters selected for this index, parameter 
redundancy does not occur. 
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B. Parameter Weighting 
Parameters were weighted according to their role as an 
indicator of ecosystem health and public use. Dissolved 
oxygen is generally considered by many in the scientific 
community as the most important parameter in an estuarine 
system. Unstable D.O. may be indicative of phytoplankton 
blooms, and low D.O. may result in mortality of organisms. 
Total coliform and chlorophyll "a" are deemed as the 
parameters of next importance. Coliform levels are the 
basis of the swimming and shellfishing standards. 
Chlorophyll "a" represents the relative status of 
phytoplankton biomass within the bay. BOD, total 
phosphorus, total Kjeldahl nitrogen, and effective light 
penetration are considered of equal and somewhat less 
importance. The sum of the individual parameter weights 
must total one. Based on these considerations, parameter 
weights are assigned as follows: 
% saturation Dissolved Oxygen 
Chlorophyll "a" 
Total Coliform 
Effect: Light Penetration 
Total Phosphorus 
Total Kjeldahl Nitrogen 
Biochemical Oxygen Demand 
Sum of Parameter weights = 
C. Parameter Transformation 
.212 
.167 
.167 
.111 
.111 
.111 
.111 
(1.000) 
To construct an index, it is necessary to express the 
parameters involved in common units, so that they can be 
summed and single numerical value assigned. In this case 
the different units of the seven (7) parameters are used to 
create the WQI. Common units are achieved by developing a 
parameter transformation scale (PTS) which transforms a 
measured value into an assessment of quality which is 
expressed as parameter transformation points (PTP). A 
parameter transformation scale has been developed 
specifically for each parameter used in the index. 
Each PTS is based on a graph which plots quality along the 
x-axis and measured values on the y-axis. The range of the 
x-axis (quality) is zero to 100; one hundred represents 
"highest" quality. Along the y-axis, the measured range of 
a given parameter is expressed logarithmically. Based upon 
the "knowledge" at what level a parameter value constitutes 
a good or poor environmental condition, a line can be 
established which relates a measured parameter value to 
quality on a relative scale of bad to good, with worst 
values assigned zero points and best values assigned 100 
parameter transformation points. The line is defined 
mathematically and the computer is used to assign PTP to 
every appropriate observation in the data set. 
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The "knowledge" used to establish the line which relates 
environmental quality to a measured value is based on 
several considerations. Increasing measured values can 
represent either a better or poorer condition, depending 
upon the parameter being considered. For example, greater 
value for light penetration indicates a better situation 
while higher values for chlorophyll "a" represent declining 
water quality. with chlorophyll "a", it was immediately 
recognized that the PTS should have a line with a negative 
slope. The line for each PTS is determined by a series of 
manipulations which best accommodate transformation from 
actual measured values to environmental quality. The line 
could be shifted vertically or horizontally; the slope 
could be increased or decreased to best represent the 
individual nature of each parameter. The range of values in 
the data base for each parameter is identified. Maximum and 
minimum acceptable values, as well as typical or average 
values are identified. For some parameters, state water 
quality standards are also taken into account. 
In the case of chlorophyll "a", the phytoplankton blooms 
which were often observed in the summer in Hillsborough Bay 
are considered undesirable and chlorophyll "a" was often in 
excess of 30 ug/l, sometimes greater than 70 ug/l. During 
the same time period, chlorophyll "a" in lower Tampa Bay 
averaged less than 10 ug/l. During the winter, the range of 
chlorophyll "a" values was smaller and considerably the 
measured values were lower though out the entire Bay. A 
line that represents these conditions was plotted and 
applied to other measured values to determine what PTP 
values would be assigned. From these considerations, the 
line is established which best relates ug/l to environmental 
quality for chlorophyll "a". Graphs (Figures A1-A7) are 
presented to show the PTS for the selected parameters. 
D. Subindexes and Summation 
For each parameter a subindex can then be derived as the 
product of the parameter weighting factor and the parameter 
transformation points. 
Subindex = Parameter transformation points 
x Parameter weighting factor 
The final water quality index is achieved by summing the 
seven individual subindex values. The final sum is a number 
between 0 and 100 and represents a relative degree of 
general water quality, with 100 being a "perfect" score. 
WQI = SI(D.O.) + SI(Chl."a") + SI T.Coli.) + SI(BOD) 
+ SI(TKN) + SI(T.Phos.) + SI(secchi) 
195 
Discussion 
Logarithmic transformations can facilitate parameters with 
very large ranges such as total coliform. The use of 
logarithmic transformations has distinct advantages in an 
index formulation. Most importantly, logarithmic 
transformations recognize that a change of a parameter value 
at the poor end of the range has more environmental 
consequence than an equal change at the favored end of the 
range. For example, a 1.0 mg/l decrease in dissolved oxygen 
has considerably greater effect on the ecosystem when the 
D.O. is 1.0 mg/l as opposed to when the D.O. is 6.0 mg/l. 
In normal circumstances, eutrophication aspects should 
include total phosphorus as a part of a water quality index. 
However, background levels of phosphorus compounds in Tampa 
Bay are much higher than other estuaries, probably owing to 
the rich phosphate ore located in the Bay's drainage basin. , 
Hence, nitrogen is considered the limiting nutrient for 
primary production. Therefore it may not be appropriate to 
include total phosphorus as a parameter in the water quality 
index designed specifically Tampa Bay. 
The nitrogen component of this WQI utilizes total Kjeldahl 
nitrogen. The lack of a satisfactory data base for other 
forms of nitrogen dictated the selection of TKN. 
Furthermore, TKN expresses nitrogen of several forms 
including ammonia and organic nitrogen. The typical range 
of nitrate nitrogen in Tampa Bay is narrow and hence a PTS 
is difficult to develop. 
The dissolved oxygen PTS is based on % saturation instead of 
mg/l. This allows for consideration of the ~easonality with 
respect to dissolved oxygen. Since oxygen 1S more soluble 
in water at lower temperatures, a scale based on mg/l would 
be biased toward winter conditions or misrepresent- areas of 
the bay which are more susceptible to changes in water 
temperature. 
As a consequence of phytoplankton blooms, dissolved oxygen 
can fluctuate radically and often be greater than 100% 
saturation. since an algae bloom is not a good 
environmental condition, it was necessary to establish two 
parameter transformation scales. A parameter transformation 
scale with a negative slope (lower subindex points) is 
established to accommodate dissolved oxygen values greater 
than 100% saturation. 
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special water impairments such as toxicity or radiation are 
not included as part of this index as those problems, when 
they occur, are usually localized. 
Conclusion 
This water quality index appears to confirm the notion of 
improving water quality in Tampa Bay. Although this WQI may 
require fine tuning in parameter selection or transformation 
for Tampa Bay waters, it does provide a quick, useful way to 
interpret water quality data and provides a means to 
establish a water quality trend. 
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Appendix B 
ARTIFICIAL REEF PROGRAM 
The Artificial Reef Program, officially established in 
October 1986, is a special project of the EPC Water Program. 
The Artificial Reef Program was established for the purpose 
of creating additional rocky, reef type habitat in Tampa Bay 
as a means of countering the effects of habitat loss and 
water pollution, which has occurred over the years. The 
project should result in the production of desirable marine 
fauna and flora that otherwise would not have occurred. 
As of December 1987, three permitted reef sites have been 
established: 
1. Port Tampa Reef, March 21, 1987 
2. Bahia Beach Reef, September 7, 1987 
3. Ballast Point Pier Reef, December 12, 1987 
All reefs have been constructed of derelict steel vessels 
(deck barges) and concrete products. Reef projects will not 
be using old automobile bodies or tires. Rigorous reef site 
selection and permitting procedures are followed to assure 
that reefs are not a hazard to any Bay users and provide a 
positive environmental influence on the ecology. 
Approximately seven additional reef sites will be 
established in the future. Reef units will continue to be 
added to all the reef sites for many years. 
Productivity monitoring at the reef sites is a part of the 
reef program to assure that the desired effects are being 
realized. 
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